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SUGAR OF BEETS. 



Margrafp, a celebrated Prussian chemist, wad 
led toward the end of the last century, by the sugary 
savor of the radish beet, and by the crystalline ap- 
pearance of its interior, when examined with a mag- 
nifying glass, to suspect that a substance analogous 
to sugar, existed in it. Herein is the detail of the 
researches, made to ascertain the nature of this sub- 
stance, as he himself gave it in a memoir, read before 
the Academy of Berlin, in 1747. 

After having cut the beets in thin slices, Margraff 
dried them carefully, and reduced them to powder. 
On eight ounces of beet thus pulverized, he poured 
six ounces of alcohol rectified as highly as he could 
obtain it, and placed the mixture over a gentle fire, 
in a sand bath. As soon as the liquid came to the 
boiling point, he withdrew it from the fire, and filtra- 
ted it into a flagon, which he stopped, and left to itself. 
After some weeks, he perceived that it had formed 
crystals, which presented all the physical and chemical 
characteristics of the crystals of sugar, from the 
cane. The alcohol which remained, contained sugar^ 
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in solution, and also a resinous matter, which he ab* 
stracted by evaporation. 

Having subjected to a like treatment the root 
of the white beet, of skirret, and of some other 
plants, they all furnished sugar, but in different propor- 
tions : the radish beet gave the most. The existence 
of the sugar being once established, Margraff sought 
to extract it by processes more economical than those 
he had first used, and by approaching more nearly the 
processes in use, for extracting sugar from the cane. 

After having pounded in a mortar, and reduced to 
paste, a certain quantity of beets, he enclosed it in a 
cloth bag, and subjected it to the action of a press, in 
order to separate all the liquid part. The pulp thus 
expressed was moistened with cold water and pressed 
again. Having put together the different liquids, he 
left them in a cool place, during twenty-four hours: 
the liquid then had become clear, and a deposit was 
formed. Margraff perceived that it would not be 
possible to extract sugar from the juice of beets, till 
this deposit was completely effected. 

The liquid thus transparent, was put over the fire, 
first evaporated, and afterward skimmed, and clarified 
with the white of eggs, or ox blood, then brought to 
the consistence of sirup, and placed in a stove, where 
it was left during six months. It formed a great quan- 
tity of crystals, on the sides of the vessel, and the 
whole mass was not more than half fiuid. He warmed 
it slightly, to give to the sirup more liquidity, and the 
whole was poured into a colander, pierced at the 
bottom with many holes, through which the sirup per- 
colated, leaving the crystals in the colander. These 
crystals retained yet some moisture: to dry them 



c<HB^tely, he preased them between two leaves of 
brown paper. 

As imperfect as were the means, used by MargrafT 
to extract the sugar from beets, this celebrated chem- 
ifit, nevertheless, perceived the importance which his 
discovery might have; and he recommended it to the 
attention of agricuiturbts, to whom he represented it 
as capable of being made a source of a new branch 
of industry. The moderate price of sugar, at the time 
of the experiments of Margraff, the expensive process, 
impracticable in manufactures, which he pointed out 
as proper to extract the sugar from the beet; the con- 
dition also of the chemical science, which was then 
only cultivated by a few scholars, were undoubtedly 
the causes why this discovery then appeared interest- 
ing only in a scientific point of view, and that it did 
not come into the conception of any person that it 
might ever present sufficient advantages to make it 
the object of manufacturing speculation. 

These researches of Margraff, and the conse- 
quences he had deduced from them, were yet almost 
unknown, when Mr. Achard, of Berlin, having re- 
peated and varied these experiments, succeeded in 
extracting, on a large scale, the sugar from the radish 
beet, by processes sufficiently economical to remove 
all doubts of the possibility of extracting with advan-^ 
tage the sugar from indigenous plants. 

The direction given to mind by the brilliant dis- 
coveries of chemistry, nearly at the moment when the 
results of Achard become known, in France, contrib- 
uted powerfully to fix on them the attention of the 
learned, and by consequence to extend the knowledge 
of them, They repeated and varied the experiments. 



in order to simplify the method, and to find one whici» 
should present a labor more easy, and results still 
more advantageous. 

The result of this manufacture, as adopted in France 
with eagerness, did not answer, in the beginning, the 
hopes of those who expected to draw from it immense 
benefits. The manufactories established at great 
expense, for the mos^ part, in places now ascertained 
to be least suitable for them, directed by men who 
had no acquaintance with agricuhural business, to 
which the manufacture of beet sugar, must be neces- 
sarily allied; the imperfection of the apparatus first 
used; ignorance also, or at least the want of practical 
skill, about the different operations, to which the 
beets must be submitted — were so many causes that 
concurred to the ruin of these establishments. 
Thence arose an opinion, almost universal, that the 
extraction of sugar from beets might be correct ia 
theory, but was altogether impracticable on a large 
scale and that a business of this kind would neces- 
sarily bring the ruin of all those who should under- 
take it. 

Men of sagacity did not partake of this opinioa, 
and no longer doubted, from this moment, of the suc- 
cess of this industry, when experience should make 
known the way most suitable to follow. Political 
events must hasten the time of the development of 
this branch of industry. The continental system, 
equivalent to an actual prohibition of colonial com- 
modities, carried back attention to the means of ob- 
taining sugar, from indigenous plants. The government 
at this time, made every effort that the researches 
which were making should be with profitable results^ 



Cncoui'agemQnts were promised; instructions were 
sQQt into all the departmens; rewards were decreed; 
a decree of 15th January, 1812, established five 
schools of chemistry, for the manufacture of sugar of 
beets, in the towns of Paris, Wachenheim, (depart- 
ment of Mont Tonnere,) Douai, Strasbourg, and 
Casielnaudry. By this same decree, the erection of 
four imperial manufactories was ordered, disposed 
in such manner as to make, with the product of the 
harvest of 1813 and 1813, two million *killograms 
of crude sugar. 

Such were the state of things, at the time of the 
events of 1814 — which destroyed, in France, all the 
sugar factories that had been established and had begun 
to prosper. At this time, the conviction which a great 
many persons had entertained of the inutility of the 
attempts to extract sugar from indigenous plants, 
gained ground from the apparent impossibility, that 
this manufacture could in future, sustain a competition 
with the sugar of the colonies. Instead of the ac- 
ktiowledgments, which those industrious men de- 
served, who had sought to diminish the privations we 
bad been obliged to lay on ourselves, to give to agri- 
culture, as M. Chaptal well remarked, more than 80 
millions annually, we sought to turn them into ridi- 
cule, and it was, so to speak, agreed by general con- 
sent, that we should not recdll the remembrance of 
beet sugar, without accompanying it with an ironical 
smile; that we should consider it very paltry. 

Some men, accustomed not to allow themselves^ to 
be governed by the reflected opinions of others, did 



* A killogram U about 2 lbs. 
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not despair of OTer<x>CDmg the prejudice^ w^cb the 
yici88ttude», to which this industry bad been subject^ 
ed, bad brought upon it. Endowed with a strong' 
will, with a perseverance of full proof, animated with 
a desire to be useful,— they will not be repelled, nei* 
ther by the difficulties they have to surmount, nor by 
the sacrifices they are oflen obliged to make; but 
finally, thanks to the knowledge which a long practice 
has obtained for them, to the improvements made in 
the processes and the apparatus, they have the glory 
to see, created in France, in Europe, a branch of 
industry altogether new, of having established it on 
bases that insure its existence forever, since it may 
compete on equal terms with the products of India 
and the colonies. In the number of learned and en* 
terprising men, to whom Franpe is more particularly 
indebted for the advantages that she may derive from 
this industry, we must reckon in the first rank, M. 
le comte Chaptal, who has made for many years the 
beet sugar at his proprietary, of Chanteloup, in Tour- 
aine, and who. has published, in his Chtmic appliqu^e 
a TAgriculture, an excellent memoir on this manufac- 
ture ; M. Matthieu de Dombasle, a distinguished 
writer on agriculture, so well known by his numerous 
applications of the physical and chemical sciences ta 
agriculture, the improvements made in the construc- 
tion of tilling implements, and other agricultural 
instruments, the establishment of an experimental 
model-farm, at Roville, who united precept with ex- 
ample in the publication of bis work, entitled '' Fa<^ 
and Observations on the Manufaeture of Beet Sugar,'' 
which has had two editions; and M. Crespel l>elisle» 
of Arras, who by his example and advice has eontrib*! 



uted to tb9 erection of smny mmnu factories ut Arrts 
and the enyirons, and whose zeal, and success, the 
soci^ of encouragement at Paris rewarded by 
decreeing him a gold medal, in recorapeose of the 
services he ha4 rendered to the manufacture of heet 
sugar.' 

There are now numerous factories, at different 
points, in the territory of France: large quanti* 
t^s of the sugar are used annually; it is all in a 
prosperous condition ; and there is no longer a doubt 
now of the advantage of this business, when it shall be 
directed by skilful and intelligent men. 

It is not to the Abbe de Commerell that we are in- 
debted in France, ass some persons have thought, and 
' as M. Dubrunfaut has lately written, for the importa- 
tion of the beet, since Olivier de Serres made mention 
of it; but only for the introduction of a variety, and of 
the knowledge of the advantages of this culture on a 
large scale. What led to this error, was, that until 
the publication of the memoir of M. de Commerell, in 
1764, we had not considered this plant suitable to sup- 
ply fodder for cattle, and that its cultivation was very 
little extended. 

M. de Commerell gave to the variety which he 
made known, the name of raeine de disetle, which is 
only a translation of one of the names which it bears 
inC^rmany, (mangel wiirsel,) whence he had brought 
it. The botanists substituted for this name, first that 
ofbetterave chmwpetre, and more lately that ofbetierave 
commune, common radish beet, (beta vulgaris, Lin.) 

In the memoir of M. de Commerell, we find instruc- 
tU>B8 tn detail on the raoine de disette. He shows the 
of which it may be as an article of food, both for 
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man and for cattle. Most of the writers who ha^ treatoi 
of the beet have scarcely done more than repeat th^ 
work of M. de Commerell, without naming the source 
whence they had drawp it; as if it depended not on 
them to take from this estimable citizen the only 
glory of which he was ambitious, that of being useful 
to his country. 

The radish beet is a plant of the tribe beet, of the' 
family atriplices, species of biennial plants, of the 
height of one to four feet, branching, and with fur-^ 
rowed stalks; they have leaves single and alteraate, 
flowers without corolla, hardly visible, collected in 
small groups, and forming, toward the summit of the 
stalk and the branches, long, leafy ears: its generic 
character is to have a calyx, with five folioles, bearing 
five stamens, and an ovary furnished with two styles 
and two stigmas, half buried in the substance of the 
calyx, and becoming a kidney-shaped seed in which 
the calyx takes the place of the capsule. 

The number of known varieties exceeds twenty. 
We find in the third volume of the Dictionnare Techno- 
logique, under the word betterave, a list of varieties and 
sub varieties known or cultivated in France. The fol- 
lowing note was written by M. Payen, the compiler of 
the article mentioned, from documents that had been fur- 
nished him by M. Vilmorin-Andrieux. We give it here, 

*' First variety. Disette (beta silvestris) hetterave 
champetre or commune, country or common radish 
heet, white inside and outside, white petioles. 

Sab variety. Rose colored outside, and presenting, 
(if cut perpendicularly to its axis,) concentric ctroteS) 
rose colored and white. 

Second variety. Silesian white rckdish beet, (b«ta 
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«Hm) ramided, pear-shaped, white petioles, pulp white 
aod 0f strong texture. This is the variety recom- 
mended by Achard as the best and most prodoethre. 

Sub variety. Petioles veined with rose color, with 
concentric circles, rose colored and white in the in- 
terior of the root. 

Third variety. White radish beet, long and spindle- 
shaped, with white pulp; it resembles the roots of 
soccory in its length and form. This is known in 
some parts of France, under the name corne de boeuf, 
ox horn. We do not cultivate it, becaase it requires 
a very deep soil: it appears, beside, that it yields very 
little sugar. 

Fourth variety. Red radish beet, (rubra romana,) 
oMong, well shaped, petioles of the leaves red: this, 
as well as its sub varieties, is not much cultivated ex- 
cept for the table. 

First sub variety. Yellow, petioles of the leaves 
yellow. 

Second sub variety. Small, red, spindle-shaped,, 
patioles and pulp red, very deep, and mixed with 
yellow. 

Third suh variety. Small, red, round like a turnip^ 
«arly, (from twelve to fifteen days,) is cultivated m 
gardens: it is used to dress, to be eaten as a salad. 

Fifth variety. Yellow radish beet, (lutea major)» 
pear-shaped, elongated, of a middling size, pulp yellow^ 
petioles of the leaves greenish yellow. 

First sub variety. Red, with red petioles: it is 
^ays mixed with the preceding, although the seed^ 
^^n sown, comes up only yellow. Of four kernels 
tollected in one seed, it comes up, sometimes, threa 
T^^w attd one red. 
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Second sub variety. Small, yeUow, spiodk-ebi^eJr 
like the carrot, with jellow petioles: it is not cttl* 
tivated. 

Third sub variety. Yellow externally, and white 
internally, pear-shaped, rounded, petioles white/' 

M. Dubrunfaut adds to this enumeration a taulH' 
variety of the second variety. It is rose colored, 
pear-shaped, with white pulp, sometimes slightly rose' 
colored, petioles white. 

This plant may be considered under four different 
relations of utility: 

1st. As an alimentary substance for man. 

2d. As proper to supply fodder for cattle. 

Sd. Relatively to the sugar it contains. 

4th. For the pot-ash that may be obtained fr^m it, 
by the incineration of its leaves and top. 

In the end we have proposed, we have only to ex- 
amine it in reference to the sugar that it furnishes. 
It is only incidentally that we shall treat of its impor* 
tance for the nourishment of cattle. This question, 
purely of rural economy, is, however, allied to the 
manufacture of beet sugar. 

Studied under this point of view, the first question 
presented, relative to the beet, is to know if all the 
varieties furnish an equal quantity of sugar, or if one 
is to be preferred. 

At first, when we cultivated the beet for the extrac- 
tion of the sugar it contained, we attached much im- 
portance to the variety; each one took that which had 
given him the most advantageous product. Now that 
it is known, that the variety does not always repro* 
duce itself, and .that the quantity of sugar depends 
chiefly on the soil, or atmospheric conditions, and on 
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noklNltoii, all varieties are sown almost indifibrently, 
H#«r0ver, it is generally agreed to give the preference 
to the second variety — Silesian white radish beet, 
(beta alba.) The celebrated writer on agriculture, 
M. Mathieu de Dombasle, assures us that it is this 
winch gave him the best success. Next comes the 
fifth variety, called yellow Castelnaudary beet, (lutea 
majdr.) But different circumstances may have so 
much influence on the products we may obtain, that 
the same variety may be the most advantageous in one 
department, and the poorest in another. It is, above 
all, the perfect knowledge of these local influences, 
which can insure success in the business of making 
beet sugar; and this knowledge cannot be acquired 
except by practice and repeated experiments. How- 
ever, experience has shown that the smallest beets, 
generally speaking, furnish a quantity of sugar greater, 
in a given weight, than the larger. Also the juice 
of large roots does not mark scarcely from 5^ to 6** on 
the hydrometer, while that of the small may go to 
8^ and sometimes 10**. The small roots also present 
less difliculties in the manufacture. It is more econom- 
ical, since the juice being more rich, has less water 
to evaporate. These advantages, it is true, may be 
balanced by the mediocrity of the harvest. It is still 
a subject of research for the sugar maker — a subject 
which we can only indicate to him, in the impossibility 
of fixing general rules which may govern him. 

The physical characters that may serve to make 
known a beet of good quality are, to be hard, brittle, 
to make a noise under the knife, and to be perfectly 
sound. The savor, more or less sugary, may also 
Aow the richness of a beet. 
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Color does not appear to have any influence on die 
quality and quantity of the product. However, ao* 
cording to M. Chaptal, the sugar obtained from red 
beets retains a tint which makes it more difficult to 
whiten. 

Comiderations on the J^ature of the Soilt and the Clu 
mate which are suitable to the Beet, 

The soil, its exposure, its nature, the climate to 
whose influences it is subjected, are the first consid- 
erations to which an agriculturist must give his atten- 
tion for all culture in general, and which cannot be 
neglected when he acts on that of the beet in par- 
ticular. 

As a plant, having pivotant (single perpendicular) 
roots, the beet requires a light soil, of good depth. 
Thus we must give preference to alluvial rich and 
sandy lands, or which may be inundated naturally 
every year, and thereby covered with a coat of slime, 
which will impart an artificial richness to it. Lands 
having natural or artificial meadows, after having, 
however, first taken from them a crop of grain, in 
order to give to the turf and the roots, which would 
impede the growth of the beets, time to be dccom" 
posed, are equally suited to this culture. Lands thus 
prepared may furnish two good crops of beets con- 
secutively. 

The product of high lands, in dry years, is incon- 
siderable; the roots not being able to attain all the 
growth of which they are susceptible, furnish, it is 
true, much sugar, in proportion'to their size, but little, 
if we take into consideration, the surface of ground 
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they occupy, and the quantity of i^gar they would 
haire given if they had attained only a middling size. 
. The contrary happens in rainy years. It is altogeth- 
er otherwise in low lands. The volume of beet is very 
great in rainy years, but the sugar that comes from 
it is very watery, and the quantity of sugar that may 
be extracted is very small. It is therefore necessa- 
ry, in order to establish a constant relation, as nearly 
as possible between the volume of beet and the sugar, 
it will furnish, to cultivate this plant in grounds which 
are neither too dry nor too moist. 

We may now draw this conclusion from what goes 
before, that it is not always the largest beets that 
present the most advantages in the extraction of the 
sugar. 

The beets giving so much more sugar in proportion 
as the season has been more warm, it would be nat- 
ural to think that it would be much more advantageous 
to cultivate them for this purpose in southern coun- 
tries. But experience seems to have proved the con- 
trary. In fact, though the beets cultivated in the 
south of France have a more sugary taste than those 
of the environs of Paris, they, however, furnish less 
crystallizable sugar, and even a few days after their 
maturity it is transformed into uncrystallizable. 
The reaction of these principles is with so much 
more rapidity in proportion as they are exposed to a 
^igh temperature. The 45th degree* seems to be 
tte limit where we must cea^e to cultivate them with 



* There is a difference of about 6 degrees of temperature in the 
^^^'^ latitude of £urope and America, which would allow us to 
,«ttl%ate it a little south of the above limit in this country. — ^But see 
*»ote, next page. [Trans.] 

2 
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a view to the production of sugar. We have su|>- 
posed the existence of these different facts from the 
time when the experiments of M. Achard, were 
repeated in France, As much care as had been giv- 
en to it, with all the variety of experiments used, we 
could not obtain from the same weight of beet a quan- 
tity of sugar equal to that which this chemist reports 
himself to have extracted from the white Silesian 
beet. The product which the factories of the northern 
departmens now obtain from the beet, with the im- 
proved process of extraction, and apparatus, have 
nearly approached, but have not, however, attained to 
the results announced by the Prussian chemist. 

Notwithstanding all these facts, the conclusion 
which the learned author of the article heet, in the 
Nouveau Dictionnaire d'histoire naturelle, has drawn, 
of the impossibility that this kind of manufacture 
could prosper in the south of France, and to attri- 
bute to that cause the ruin of all those that were 
established there, does not appear to us strictly 
exact. * To the causes that we have mentioned in 

* Not only is tliis assertion not exact, but it is erroneous and anti- 
scientific. Experience has demonstrated to me that beets cultivated 
in the south of France and in Spain, follow the same laws of vegeta- 
tion as other plants which are so much more rich in oily, aromatic 
and sugary elements. Sec, as they grow in the warmer climates. 

In this the beet does not depart in any manner from the general 
rule. I have in fact tried a great number raised at Narbonne, Per- 
pignan, Carcassonne, Castilnaudary, Toulouse, &c., ^nd I have 
always found them more rich in crystallizable sugar than those 
raised at the north. I think, therefore, that we must attribute the 
want of success of the experimental schools of the south of France 
to the inexperience of those placed at their head, without having made 
any particular study of this kind of manufacture. 
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the preceding chapter as having exercised an unfa- 
forable influence on this rising industry, perhaps must 
be added one that has been felt in the most disastrouet 
iDaaner in our southern departments: we allude to 
the deplorable system of fallow grounds. 

The same variety, as we have said, does not always 
reproduce itself. It seems that in the act of vegeta- 
tion it effectuates changes of the variety. These 
changes, it is ascertained, consist in alterations of 
tie petioles and collets. 

In a field sowed with the seed of the yellow beet 
only, there are always found some stems of the red 
and white. The seed of beet is sown in beds, or we 
sow it in sets to transplant. We shall describe the 
manner in which these operations are done when 
we treat pf sowing. 

Some maladies frequently discover themselves in 
the beet during the course of its vegetation: they are 
generally of little importance, except the rickets 
which is known by the smallness and contortion of the 
leaves, by the discoloration of the roots, and by the 
complete absence of every savor in the pulp. The 
foots that are attacked with it must be pulled up. 
Insects do not appear to cause any sensible damage 
to it. 

Mf . Harlsteadt is, I think, the first who has advanced, it is not known 
OH whatfoimdatioD, that the sugar beet appears to succeed better in nor- 
^ern climates, and that of consequence the manufacture of sugar appears 
^0 suit better these climates. This opinion appears to me to have some- 
^'ng of the spirit of nationality. This is more probable, as M. Wagen- 
®3Wi has undertaken to combat this assertion by positive facts to 
J^hich my experience bjrings a new support. J, F, 
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The Preparation of the Soil. 

It has long been ascertained that no ground can 
receive, many years in succession, the same plant, 
without destroying gradually the power of vegetation 
of this plant in it, by enfeebling it each year: thence 
came the belief that the ground was exhausted, and, 
in consequence, the absurd system of fallow grounds. 
The most reasonable doctrine to which experience 
has given support, establishes the fact that this ex- 
haustion is only relative to the particular plant which 
had been cultivated on it, and even that only tempo- 
rary; so that by alternating in the same ground the 
cultivation of different plants, we may, at the end of a 
certain time, cultivate upon it again, and with the 
same profit as at first, that which, sown without the 
intermediate culture of other plants, would present 
but a sickly vegetation. 

The culture of the beet must necessarilv make a 
part in a system of rotation of crops. It is perhaps 
to this necessity being too often neglected, that we 
must attribute the ruin of different articles. The beet 
requires a very loose soil. Its preparation will de- 
pend on the crop that preceded it. Thus, when the 
beet is to be sown afler a crop of grain, it is necessa- 
ry to give it two and even three deep ploughings — the 
first in winter, the third at the time of sowing.' 

M. Dubrunfaut, who gives many examples of a suc- 
cession of crops, proposes one of a three years rota- 
tion, in which he makes the cultivation of the beet to 
follow a crop of potatoes. This plant, having the 
effect of breaking up the ground, may save one 
ploughing. 
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The rotation most suitable for the culture of beets, 
according to M. Mathieu de Dombasle, is one of 
four years, as follows: corn, beets, barley or oats, 
and clover. 

The observation made a long time since, that beets 
manured grow larger than those raised without ma- 
nure, while, under the same volume, they contain 
less sugar, has led some persons to think that manure 
diminishes the quantity of sugar which was supplied 
by nitrate of potash, which is found sometimes in the 
beet, especially when the ground in which it sprouted is 
mixed with plaster. But this belief was evidently er- 
roneous: there is no longer a doubt on this point, now 
that we know that the largest beets do not always 
contain the most sugar. 

It is unnecessary to remark that manures do not 
all act in the same manner, but will vary according 
to the nature of the soil on which they are spread. 
The state of decomposition in which the manure that 
we use, is, at the time, and the property they have of 
becoming decomposed in a longer or shorter time, 
should also have an influence on the time at which 
we spread them. 

Among manures, those which are considered best 
are those taken from the stable and poultry yard. 
We must take care to use them fresh. They should 
be put on the ground before winter, and spread over 
it between two ploughings. These manures which 
are commonly mixed with straw, make the soil light, 
break it up, and render it more permeable to the roots, 
and have beside the advantage of acting on the soil, 
by reason of their slow decomposition, during many 

years. 

2# 
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We use with advantage, to manure cold and slug- 
gish lands, the residuum obtained by the manufacture 
of sugar, such as animal-charcoal, and skimmings. 
The pasturing of sheep on lands of this kind, also 
furnishes a very fertilizing manure. 

When at harvesting beets we cut off their collets 
on the ground, as we call it, in speaking of the manner 
of harvesting them, the leaves, thus separated, make 
a considerable mass. It is customary to leave them 
on the ground as manure, and they are generally con- 
sidered as supplying a good demi-dressing. It is the 
same with the waste of the manufacture, such as 
the radicles, the pieces of the neck, and the pickings 
which are taken from the beets in cleansing them for 
the rasp. 

In Flanders they use a particular kind of manure, 
known under the name of Flemish, which is a mixture 
of solid and liquid substances. This sort, which is 
used in a state of complete decomposition, must not 
be put on the ground till the time of sowing, some- 
times even a little after. It hastens in a remarkable 
manner the vegetation of the beet, retarding, however, 
its maturity. The green of its leaves is very deep; 
they are more abundant and larger; they dry and fall 
off very late. The roots themselves grow larger, but 
they are always more watery. 

Experience has shown that in France the greatest 
product of a good soil may amount to 50,000 kilo- 
grams * to the hectare. In a poor soil it will not be 

* The kilogram being a little more than two pounds and the hec- 
tare a little over two acres English, it may be called SO^OOO lbs. an 
acre, the kilogram to the hectare being about as the pound to the 
acre. 
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more than from 5 to 10,000 kilograms. The medium 
product, according to a table given by M. Dubrun- 
faut, from the amount of the product of ten different 
harvests; was nearly 24,000 kilograms. 

The Sowing. 

The choice of seed, says M. Chaptal, requires much 
caution. A good cultivator ought to raise them him- 
self. The most vigorous and healthy plants must be 
selected for seed-bearers: they must be transplanted 
at two or three feet distance from one another, in a 
good exposure, and sheltered from the winds, which 
may break their stems. In the month of September 
when the seed is ripe, we cut the stalks, and when 
dry, the seed is detached from them with a stick or 
with the hand. This seed is to be spread on cloths 
in the open air, to complete the drying, without which 
there is risk of its being heated. The fragments of 
stalks are separated by fanning, and the seed is pre- 
served by keeping it safe from all moisture. 

Each plant furnishes from five to ten ounces of 
seed; but only half will be good — those on the extremi- 
ty of the stalk rarely coming to maturity. We pre- 
serve only the best, the bad seed giving nothing but 
grubby plants, and not even coming up commonly but 
in part. 

The plants furnishing the seed also contain sugar 
in sufficient quantity to be used with the others. 

The sowing is to be done in the first 'pleasant days 
of Spring, when there is no longer any danger of 
frost, which in our climate arrives commonly at the 
end of March, or the beginning of April. It may be 
sown much later. Thus it happens, sometimes, that 
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the seed is put in the ground in the month of May, or 
even in the first days of June; but this is only when 
the first sowing has failed, and the cultivator deter- 
mines to take the chances of a second. Sown too 
soon while the earth is yet cold and moist, the seeds 
are apt to rot: on the other hand, too late, they are 
in danger of suffering by drought. In that case, the 
leaves of the beets, as they develope, cannot pierce 
through the crust which is formed on the surface of 
the soil. The time above mentioned is mostly free 
from both these inconveniences: the earth, in fact, re- 
tains yet a sufl[icient degree of moisture, and the ac- 
tion of the solar rays becoming every day more 
lively, the seed is in circumstances most fa- 
vorable to germination. Too early sowing, besides, 
presents another inconvenience, in giving rise to 
the production of a crowd of parasitical plants, which 
impede the development of the beet, make numerous 
hoeings necessary, and thus increase the expense of 
cultivation. If a frost happens after the plant h^s 
sprouted, it becomes indispensable to plant anew, the 
seed being destroyed by a temperature below zero.* 
It will be the same if by a series of too abundant 
rains the seed rots in the ground. These accidents, 
which occur very frequently, are the cause why we 
ought to count in each crop the half in a given quan- 
tity of the seed at least necessary to be added. 

M. Chaptal fixes the quantity of seed necessary to 
a hectare at five or six kilograms, which will make, 
by computing as above, fifty per cent, addition, seven 

* Zero in Reaumur's thermometer is the point at which water 
freezes, corresponding to 32^ Fahrenhait. [Trans.] 
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and a half to nine kilograms. M. Dubrunfaut puts 
the quantity of seed for the same space of ground at 
fifteen kilograms.* Both of these are by the mode of 
sowing broadcast. The differencp between these two 
quantities is so great that there must be an error in 
the computation of one of them. There are three 
methods of sowing the beet, viz. broadcast, in nursery 
beds, and in drills. 

The mode of sowing broadcast is most known and 
most generally practised. It is the same used for 
sowing grain. The soil having been suitably prepar- 
ed, and smoothed by the roller, a laborer bearing 
before him an apron full of seeds marches in the way 
of the length of the piece to be sown, throwing the 
seed before him by pinches, so as to make it as 
uniform as possible. It may easily be conceived how 
imperfect this mode is, and also it is that which 
requires the greatest quantity of seeds. 

The seed thus thrown is scattered at very unequal 
distances, which makes it necessary to pluck them up 
where they are too close, and to replant them in those 
places where they are very scattered. This is called 
thinning and transplanting. These operations are 
^one simultaneously, about a month and a half after 

* Kilogramme, a thousand grammes. The dictionary of Laveanx 
says the kilogramme ** coiatient 1000 grammes, and revient au poids 
da marc, a 2 livres, 5 gros, 49 grains," — is 1000 grammes, and, in 
poids du marc, 2 lbs. 5 drachms, 49 grains. Tlie poids du marc has 
16 oz. to the lb. The French ounce contains 2 drachms more than 
the English, and the livre therefore more than our lb., that is 18 oz* 
English. The kilogramme is therefore 2 lbs. 4 oz. 5 drachms, 49 gr. — 
^ gr- (Fr.), is 1-62 of a drachm.— 30 grains of English weight to a 
^chm, (60 apothecaries) gives 17 43-100 grains to a gramme— 
which is 1-27 of an oz. a little over 2-3 of a dwt. 
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the seed has come up. The laborers, who are 
commonly women and children, employed in this 
labor, pluck up with one hand the superfluous plants; 
the other hand holds a planting-stick with which they 
make a hole where there is a vacant space, in which 
they insert one of the plants they have pulled up. 
Care must be taken in pulling them up not to break 
the roots. We must also take care not to crowd them 
in replanting. The distance we preserve between 
the plants varies according to the size we wish them 
to attain, and, of consequence according to the rich- 
ness of the ground. They are generally placed from 
fifteen to eighteen inches apart. 

The operation of transplanting has the inconve- 
nience of retarding the vegetation of the root, which 
has never the same vigor as those that have not been 
removed. M. Mathieu de Dombasle does not think, 
however, that the beets when replanted are less rich in 
sugar than those which have not been removed; and 
after comparative experiments made with much attention 
he has adopted almost exclusively the plan of trans- 
planting. 

The method of sowing in nurseries consists in 
sowing all the seed at first on one seventh or one tenth 
part of the ground which they are afterward to occupy. 
This ground must have been well prepared and 
manured. About one month and a half after the 
beets have come up, they are to be taken up and 
transplanted in the field destined to receive them. 
For this purpose, a man having a planting-stick pierces 
holes with it, in each of which the women deposit a 
plant, closing them again with their feet. Before 
transplanting them it is necessary to cut off" the leaves 
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about three inches from the neck. Plants that have 
not*been so treated die much oftener than the others 
by the effect of drought. 

The inconveniences of this method are to increase 
very much the labor, it being unavoidable, at the 
moment when the plant is putting forth its greatest 
force of vegetation, to break the greater part of the 
edds of roots, which prevents their elongating to a 
point, and makes them forked: they afterward grow 
oat in radicles, which increase the difficulties of clear- 
ing. 

For the two preceding methods of sowing we have 
substituted, in almost all the large plantations, that of 
sowing in drills, which is done by tracing with a har- 
row, the teeth of which are at suitable distances, drills 
of an inch nearly in depth, in which women, who fol- 
low the harrow, deposit the seed at intervals of six- 
teen inches. We then pass over the whole surface 
of the field a harrow upside down, to smooth the 
ground and cover the seed. In less extended plant- 
ings this mode of sowing is improved by using a seed- 
bag, or sower. 

This instrument,^ which is made in different forms 
more or less coniplicated, is composed of a sort of 
box, in form of a hopper, in which is put the seed that 
is to be sown : the bottom of the box is formed of a 
wooden cylinder, the surface of which has cavities in 
which the seeds lodge. The whole is moved on two 
wheels. In moving this machine, the motion of the 
wheels is communicated, by means of a feeder, to the 
cylinder, which in its rotary motion carries the seed 
from the box into the cavities, and sheds them uni- 
formly in furrows traced by shares placed before the 
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machine. We may readily cooceive Ihat tiii« dbtancfts 
in which the fleed will fall into the ground will be 
regulated by that which they had in the ^cavities «f 
the cylinder. 

In England they have adopted, says M. Ch«|ital, 
a process which must have great success. Tfeey 
open a deep furrow, and put the manure in the bot- 
tom: they then trace a second, which covers the first. 
The seeds are sown in the length of the furrows, so 
that they will be always placed perpendicularly to the 
manure, which retains its freshness and furnishea its 
nourishment to the seed. 

It is also necessary, when sown in drills, to thin 
the plants in parts where they are too near, and to 
replant them, on the other hand, in the vacant spaces. 
For the rest, this labor is performed with great facility 
by reason of the regularity of the lines. 

Hoeing, 

The cares which the beet requires during its vege- 
tation are very numerous. There come up at the 
same time with it a host of weeds, which impede its 
growth, and in the end will choke it, if they are not 
carefully rooted out. That is the end we propose in 
hoeing. In the cultivation of beets the hoeing mast 
be repeated three times: the first is to be done at the 
time of transplanting; the second and the third at 
about one month's interval. When the beets have 
been sown broadcast, the weeds are to be rooted out 
with the hand, or with a pick. A man roots out with 
a pick all the weeds, which are then carried away^'and 
laid in a heap, to be converted into manure^ 

The sowing in drills gives the facility of doing th^ 
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firKt tod even tlie second hoeing with the horseshoe, 
wbieh is the most expeditious. It is true the workmen 
fnt^ afterward pass over it, to till about the roots, 
«^ to pull up the weeds which the machine has left. 
Besides the advantage that hoeing gives in clear* 
iog the ground of weeds that impede the vegetation 
«f the beets, it has that also of turning up the earth, 
^ giving light upon it. Thus we see, after each 
tioeing, the plant assumes a new vigor. The product 
of a field that has been well hoed is at least double 
that where the hoeings have been neglected. 

Some cultivators have proposed to hill the beet. 
This method is more hurtful than useful. The roots 
do -better when their upper part enjoys the direct 
action of the air, and of the rays of the sun. Thus, 
in Germany they often plant them mixed with a spe* 
cies of potatoes which it is necessary to hill : the 
earth taken from the beets is put about the roots of 
the potatoes. 

We must guard against plucking the leaves of the 
beets designed for the manufacture of sugar, during 
their vegetation. It is an error to suppose that by 
plucking the leaves the roots will grow larger. There 
is no doubt that the plant cannot supply the leaves of 
which it has been deprived, except to the injury of 
the substances which serve to increase its volume, 
and among these substances is the sugary matter, 
which is most developed. 

Harvesting. 

As the beet approaches maturity, its leaves, which 

have been up to this time hard, erect, and of a hand- 

S(HQe green tint, become marked with reddish spots, 
3 
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6ag down upon the ground, and grow yellow. These 
marks, which appear toward the month of Octo^ 
her, announce that the beets have come to their full 
growth, and that they have nothing more to attain. 
We must then proceed to pluck them. We must 
choose fine weather, after some days without rain, for 
it has been observed that the quantity of sugar which 
the beets furnish, varies much with atmospheric cir- 
cumstances. Thus the sugar from the beets, plucked 
after some days of rain, is always more watery than 
that from beets gathered in a dry time. The beet 
must not, however, be suffered to remain long after 
its maturity; for from this time the saccharine ele- 
ment, by anew elaboration of the juices, goes on daily 
diminishing, and finally disappears altogether. M. 
Chaptal relates an instance of this, too remarkable not 
to be mentioned here. 

M. Darracq, in concert with M. Lecomte d' An- 
gosse, prefect of the department of Landes, had every 
thing prepared to establish a sugar factory. From 
the month of July to the end of August, he made an 
experiment with beets in all the eight ways, and con- 
stantly extracted two and a half to four per cent, of 
good sugar from them. Assured by these results, he 
discontinued his experiments, to give himself up to 
the cares which his establishment required. What 
was his surprise, when, toward the end of October, 
the beets- would furnish him nothing but sirup and 
saltpetre, and not one atom of crystalizable sugar. 

Another inconvenience presents itself: if they are 
gathered before maturity, they wither, become soft — 
the extraction of the juice is a more difficult operation 
and the sugar has less consistence. However, if the 
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sugar is extracted immediately after they are taken 
6om the ground, it appears that it may be done a 
liflle before their maturity without any bad result. 
So, at least, M. Mathieu de Dombasle assures us, 
who says, that he had extracted as much sugar, and 
even, as it appeared to him, more, from beets of the 
same ground plucked in June, than from those gath- 
ered in the month of October. It is commonly wo- 
men and children who do the business of gathering 
them. For this purpose they are divided into couples 
of two women, or of one woman and one child. The 
first with a spade takes up the beet, and leaves it on 
the soil: the child who accompanies her takes a root 
in each hand, and shakes them, beating one against 
the other, to detach the earth that is adhering to them ; 
after which he ranges them one by the side of another 
in a line, the necks on one side. A laborer with a 
sharp spade passes over the lines, cutting off the 
necks. This is done by striking down the spad^ ver- 
tically, as if to fix it in the ground. This operation 
requires in the laborer who is charged with it a cer- 
tain degree of adroitness, to cut off the neck without 
injuring the body of the beet. The principal object 
in cutting off the necks of the beet is to arrest the 
vegetation, which, without this operation, will con- 
tinue many days to the injury of the sugary matter. 

When the weather is favorable, the beets, after be^ 
ing pulled up and beheaded, are left some days spread 
on the ground, in order that the air may take from 
them a part of the water they contain. When it is 
supposed this drying is effected, they are put in 
heaps, and carried on carts to the magazines where 
they are to be kept. 
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We kaye already said that the leayes and the necfcs^ 
should remain on the ground, and that they may be 
considered a good denu-dressing for the harvest of 
the following year, which is commonly grain. Some^ 
times they fodder on the spot with these leaves, which 
are very abundant, the oxen, cows^ sheep, and pigs^ 

It is computed that sixty workmen, women and 
children, may pluck up, behead and put in heaps, the^ 
roots from a hectare and a half of ground in a day. 

• 

Preservation of the Beets, 

The manufacture of the sugar of beets being pro- 
longed through part of the winter, one of the most 
important cares is to provide for the keeping of this 
root, and preserving it from the different influences 
which might alter its composition and diminish the 
sugary matter, that it contains at the moment of har^ 
vesting. 

These causes of alteration may be reduced, first 
to the influence exerted on all organized matter by a 
secret power, according to which they perform aU 
their functions, the action of which continues even 
after the vegetable has been separated from the soil, 
and to which the name vital power has been given. 
Second, to temperature and humidity. 

All plants retain then, as we have said, a re^nainder 
of life which continues longer or shorter, and with 
more or less force to elaborate the elements of which 
they are composed. Different circumstances may 
suspend, destroy or favor this action. A tempera^ 
tare below zero"^ has the first effect, and in that oir-» 

♦ See abo¥e» p. 2(L 



(SHittstaMce beetd may be preserved almost iodefinitely. 
WIen subjected in this state to the operation of ex- 
tracting the sugar, it furnishes a quantity equal to 
what it would have given before being frozen, only 
the work of rasping becomes more laborious. But it 
is altogether different if the operation is attempted in 
tune of a thaw. The beets are then soft, wrinkled, 
and go on rapidly in the process of putrefaction. 
The mean time for the congelation of beets seems to 
be between the third and fourth degree below zero 
by the thermometer of Reaumur. But this degree 
may vary according to the quantity of water they con-- 
tain; the least watery being sometimes able to sup-* 
port from one to two degrees below that above indi- 
cated. 

A temperature a little raised destroys the vital 
power of the beet; but in a root completely dried, the 
proportion of crystalizable sugar that may be extract- 
ed will be considerably diminished, either by a change 
which may be caused by a too rapid drying or by the 
difficulty of working it. 

However, Mr. Nosarzewski advises to preserve 
the beets by drying, and afterward extract the sugar 
by the aid of water or alcohol. His opinion is not 
founded on any positive experiment. Admitting, how- 
ever,*that it was based on facts, this method will be 
too expensive to be adopted in the manufactories. 

The action of the vital power is singularly favored 

by a mean temperature of twelve or fifteen degrees; 

especially if accompanied with moisture. It is always 

at the expense of the saccharine element that this 

action is efibcted. Beets placed in such circumstances 

are changed yetf quickly. A fermentation takeitf 
3* 



place, at fihit acid, bot which before long becomes 
putrid. Their interior then presents a number of 
cells, very apparent, filled with a viscous, stringy 
liquid. Their pulp is black, sof^, and their surface ia 
covered with mould. 

Now in beets collected in a large quantity without 
the air having a chance of being renewed, the vital 
power is sufficient to develope a heat capable of pro- 
ducing these different effects. It has even often hap- 
pened that fermentation progresses with so much vio- 
lence, that it is exhaled from the mass in abundant 
vapors. M. Dubrunfaut relates, on the testimony of 
several manufacturers, that beets which at onetime 
would not give any sugar, being left to themselves 
for some time, have afterward furnished some very 
fine. The writer abovementioned, although finding 
it was very singular, did not seem to think it impos- 
sible — and we are of his opinion. He supposed, in 
order to explain it, that there was an elaboration of 
the juices of the plant, which at the first time had not 
taken place, and which was afterward effected. 

The means at first used to preserve beets, that 
which naturally presented itself, was to put them in 
heaps in the yard of the factory or in the neighboring 
enclosures, or sometimes even on the field where they 
had been gathered. These heaps were made in the 
form of an oblong square of ten or twelve feet high. 
The top, disposed to a sharp ridge, was covered with 
straw to shed the rain. This mode of keeping, other- 
wise very economical, had the inconvenience of not 
protecting the beets from frost, from which it is espe- 
cially necessary to guard them — nor from the varieties 
of temperature, the efl^ct of which as has been4kbove 
mentioned is always very hurtful. 



In many establbhmentt thej have attompted to pra- 
serre the beets by burying them. For this purpoae 
tbey dig in the fietd, or in a ground near the factory, 
ditches three or four feet deep^ and of various breadth. 
The roots are thrown at random in these ditches, the 
middle is raised to a sharp ridge» and the whole is 
covered with a bed of earth, a foot thick, at least. 

In cases where the earth is very moist, M. Dubrun- 
&ut advises not to make the ditches designed to re- 
ceive the beets more than twelve or fifleen inches 
deep ; to make two similar parallel ditches, and to dig 
between them a deep trench of two or three feet, for 
4he rains to flow in. The earth taken from this trenoh 
will serve to cover the heaps of beets, which will then 
be raised about two feet above the soil. This is the 
method in use in Germany to preserve potatoes. M. 
Mathieu de Dombasle has practised it with advantage 
for preserving the beet. M. Chaptal recommends to 
line the bottom and sides of the ditch with straw. It 
is now well established that this is more hurtful than 
useful. For the straw decays, and draws after it the 
decay of the roots. 

In this mode of preservation, which otherwise offers 
great advantages, the chief difficulty against which 
we have to guard is to prevent the action of moisture, 
as well of the ground as of the natural moisture of the 
beets. 

Of all methods of preserving beets, the best un- 
doubtedly, because it is calculated to guard them 
from extrinsic dangers, is to store them in cellars, or, 
better still, in magazines. The beets are piled in 
heapd of twelve to fifteen ftet or more. By making 
them higher, the lower tiers which support the weight 
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of the whole nmas will be tn&Ilibly crushed. A pas^ 
sage must be lefl through the length of the store-room, 
in order to be able to examine them from time to 
time, and to remoye from the heap any portions in 
which any decay appears. 

To prevent the heating which may result from the 
heaping up of the beets, it is necessary to change often 
the air of the store-room. For this we must take 
advantage of a day when the weather is dry and fine. 
The preservation of the beets in a store unites all the 
advantages that are desired. It has only the disadvan^ 
tage of being expensive by the necessary size of the 
building. 

The medium weight of a cubic metre * of beets is 
* about 800 kilograms. It will be easy from this given 
quantity to calculate the dimensions of a store design- 
ed to receive any certain quantity of beets. 

We will add that it will be for the advantage of 
manufacturers to work, through the season, as many 
beets as they can. For Hermbstaedt has ascertained 
that they generally give more and better sugar at the 
beginning of the season than at the close. This is 
also the opinion of Wagennann. 

Mode of determining the Saccharine Bichnens of Beeip. 

The process proposed by M. Pelouze for estimat- 
ing the quantity of sugar contained in the different 
species of beets, consrsts in making them ferment in a 
place sheltered from the air, and then distilling the 
spirituous liquor that results from it. By the quan- 



* Abom four fcet— cubic netre! abouc one half cord> wood measure; 
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titjT of. alcohol produced he estimates the proportion 
of sugar which was in the roots. 

He first ascertained that thirty^five grammes * of 
pure sugar perfectly dry dissolved in 450 grammes of 
water, to which had been added a little yeast or beer 
well watered, had given by distillation a' spirituous 
liquor representing 22.5 of pure alcohol. 

Starting from these premises, M. Pelouze extracted 
the juice of 500 grammes of beets, tbe pulp reduced 
very fine; and in order to extract all the sugary part 
which remained in the pulp afler expression, he 
exhausted it by repeated washings and compressions. 
This liquor mixed with a small quantity of pure yeast, 
is left to itself, in a temperature of about 18*^ or 209, 
and at the end of 15 days the action is finished. He 
distilled then the fermented liquid, and ascertained its 
degree by the hydrometer of ]\I. Gay Lussac. 

To know the quantity of sugar in the 500 grammes 
of beets he had only to compare the quantity of 
alcohol obtained, with that furnished by the pure 
sugar. 

Repeated experiments proved to M. Pelouze that 
generally beets contained a proportion of sugar double 
that which was separated by the processes used in 
the manufactories, that is to say, about 10 per cent. 

According to this author, beets the most rich in 
sugar are those having a rose-colored skin and white 
pulp. The small are always more sugary than the 
large; which was known before the experiments of 
M. Pelouze. 

^ r-^^~^~^-^^— I n I II ■■ III I. _ _ I ■ 1 — 1 n-B ■■ n i i ■ i ra_u. 

♦The gramme in the unit of the new French weights and lOOOtk 
part of the kilogramme. 85 graounee about 1 1*4 oz. English. See 
note, p. 21. 



34 

The process of M. Pelouze is certainly accurate 
fi>r the estimation of the quantity of sugar, and to 
clear up a mass of questions of great interest concern- 
ing the culture of the beet. But will it be practicable 
on all occasions ? We thhik that an experiment that 
demands from twelve to fifteen days to be tried, and 
which requires some care to be done well, is not 
susceptible of being put in practice in all the factories 
where beets are worked to obtain sugar. 



EXTRACTION OF BEET SUGAR 

Cleaning, 

The first processes to which the beets are subjected 
are to clean thenx of the earth and gravel which may 
be leflt adhering to them, and of the small filaments 
and the parts of the neck attached to it. This is the 
object of the cleaning, which is done in the following 
manner. A woman with a very sharp knife, the blade 
of which is about ten inches long and two or three 
broad, cuts off the radicles, takes up the parts of the 
neck which have been lefl in the beheading, and 
scrapes the root lengthwise, to clear it of the earth. 
When the beet is too large to be fixed upon the rasp, 
the operator splits it lengthwise and divides it in two 
or more pieces. Two women, accustomed to the 
work, cut and clean three thousand roots when small, 
and double when they are larger. The loss of weight 
by the cleaning is about six to seven per cent, of the 
gross weight. 



86 

Washing. 

The factories wbich can commmnd a sufficient 
supply of water, commonly make a washing follow 
this first operation of cleansing. The washing is 
economically done in a large cylindrical box, the 
circumference of which is formed with slats of wood 
at intervals of an inch and a half. This cylinder is 
enclosed in a cistern fall of water. About two quin- 
tals of beets are put in it at a time, and they are 
perfectly washed by some turns of the machine. 
This washing is not indispensable, only when it is 
omitted more care must be ^iven to the cleansing of 
the beets. For if it were done negligently, and any 
earth were left attached to the roots, the teeth of the 
rasp would be injured. The only use of washing is 
to give the beets to the rasp in the best condition 
for it.* 

* We give here a view of the washing cylinder of M. De Dombasle, 
which is that of M. Achard of Berlin, with some slight changes. 

Fig. 47 shows the cylinder seen at tlie end. 

Fig. 48 shows the cylinder seen on the side with its two handles 
and the cord which serves to raise it. The circumference of the 
cylinder is formed of slats of wood, leaving between them intervals an 
inch and a half broad, and nailed on two boards that form the two 
ends of the cylinder. A door which opens the whole length of the 
cylinder, to which it is fixed by hinges, serves to put in the beets, and 
withdraw them. 

Fig. 49 the cylinder mounted on the cistern. 

a, oblong cistern of wood. 

b, cylinder resting on cletes fixed on the two sides of the cistern. 

c, cletes fixed by bars of iron on which the cylinder is supported 
to empty.it. 

d, box of wood which receives the washed beets. 

e, pulley by which one man raises the cylinder, while two workmen, 
^ing it by the handles, place it on the cletes c» 



The pulpy roots are, properly speaking, spomy 
masses, the holes or cellules of which are filled witb 
jaice. The spongy tissue, which commonly makei 
but three or four per cent, of the weight of the root, is 
wholly composed of parenchyme or woody fibre. Com* 
pression merely, however strong we may suppose it, 
19 not sufficient to break this tissue and extract the 
liquid matters contained in it. To effect this, it must 
necessarily be subjected to the action of a machine 
which shall cut it up, and open the greatest possible 
number of these cellules. Experiments have in fact 
shown that the greatest pressure will not obtain more 
than 40 or 50 per cent, of the juices of beets, whilst 
the pulp obtained, by the action of the rasp on these 
roots furnishes from 75 to 80 per cent. 

Rasping of Beets. 

The mode which was first thought of to facilitate 
the best division of the beet was to boil it. This also 
was the same M. Achard had invented, who, after 
having boiled the beets in vapor and reduced them to 
paste, tried to express them. But the minute division 
of the pulp, which in this state was nothing but a 
clear paste, presented another inconvenience. It was 
then impossible to separate the juice from the paren- 
chyme, this passing through the bags in which the 
paste was enclosed to be submitted to the press. It 
was therefore necessary to return to rasping the raw 
root. 

The apparatus, which, in the factories of beet sugar, 
and in those of the feculae of potatoes, bear the name 
of rasps are composed of a plane, surface, cylindrical 
or conical, according to the particular disposition of 
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the upparatus, armed with ro^s of teeth set perpen* 
dicultrly. This surface, revolving on an axis, receives 
fi'om a moving power a very rapid rotary motion, by 
which means it tears the substances subjected to its 
action. In some cylindrical machines the swiftness 
is so great that it makes 800 revolutions in a minute. 

The form of these rasps and disposition of the 
blades is very various. The teeth are sometimes 
placed on the inner, sometimes on the outer surface. 
When the surface is cylindrical, we give it a horizontal 
position; when its form is conical, the axis of the cone 
is vertical. 

The object that we must endeavor to obtain in the 
rasp is the greatest possible division of the beet ; for the 
more perfect this division is the more juice is obtained, 
and of consequence more sugar, in a given quantity 
of roots. But it is also necessary that this operation 
be executed in a short time, and by the waste of the 
least power. Among all the rasps which have been 
tried hitherto, those which seem to unite in the 
greatest degree these different advantages and which* 
we ought particularly to mention are those of M. M. 
Burette, Thierry, Molard, Jr., and Odobbel. 

The rasp of M. Burette, uniting to perfection of 
work, a great simplicity and a moderate cost, which 
makes it suited to small establishments, the price 
being but '400 francs,* we will give a short account of 
it borrowed from thje report made on this machine, 
by M. Pajot Descharmes, ia the name of the committee 
on the raechaii.ic arts« 

'^ A solid stick of oak, oblong, mounted on four 
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l«gs, supported above and below by traverses, con* 
stitutes the frame which bears the different parts of 
the new mechanism nearly all disposed on the length 
of the upper traverses. These parts are composed of 
a cylinder of wood, suitably prepared; it is 18 inches 
diameter, and 8 inches broad, and armed on the 
circumference with 80 teeth 7 inches long. The 
axis of the cylinder bears at one end an iron pinion 
furnished with 16 teeth, which fit into those of a wheel, 
also of iron, having 120 teeth. A handle 18 inches 
long is placed at each end of the axis of this last 
wheel. Under this cylinder is placed a sort of box, 
inclined so as to send back the pulp obtained into 
a trough used as a recipient. On the same end of the 
stick, and before the circumference of this cylinder, 
is added, on a moveable centre, a sort of wooden flyer 
which receives from the axis of the pinion, and, by 
the aid of a see-saw, a traversing motion to and fro, 
in such a way that the space between the cylinder 
and this flyer for the passage of the substance to be 
rasped is alternately closed and open. The opening 
always is limited by a small bar^ on which the flyer 
in its recoil is stayed. All the parts of the machine 
which are without the stick are covered with a box 
surmounted by a hopper capable of containing at 
least a quintal. By this machine the contact of the 
beet with the rasp is eflected very quickly, without 
any splashing or waste. 

Expression of the Sugar. 

The beets reduced to a pulp by the action of the 
rasp' must be then pressed, to separate the liquid part 
from the pulp or vegetable fibre. To this end they 
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are put under a press. Any kind of press inaj be 
employed for this purpose. Thus in these labors it 
often happens that one and the same press is used for 
the pulp of the beet and the produce of the vineyard. 
However, the object in submitting the pulp of the 
beets to the press being to extract the greatest 
quantity possible of the juices they contain, it is 
necessary to subject them to considerable power of 
pressure, which it is hardly permitted to hope for 
with such an apparatus. 

The presses most generally used are strong screw 
presses which only differ from the wine presses in being 
constructed with more care. These machines are too 
well known to make a detailed description necesssary. 

We have tried a cylinder press of M. Lauvergnat, 
which has also been adopted in some factories. It is 
composed of two superposed cylinders. They are in 
a plane slightly inclined. The lower cylinder is cast- 
iron with a wrought iron axis. The upper cylinder 
is wood, its axis also of iron. These two axes turn 
in copper pads, which are moveable in a vertical 
direction, in order to be able to close the upper 
cylinder more or less on the lower one by two com- 
pressing screws. These cylinders receive a move- 
ment equal, and in opposite directions. Between the 
two cylinders is placed a cloth without end, made of 
strong canvass. This cloth is extended over several 
points of the machine by four wooden rollers, which 
keep it in place, and one of them is so disposed that 
it supports one part in a horizontal position. On 
this part of the cloth the substances about to undergo 
the compression, come, by passing through the 
cylinders. For this purpose, a box without bottom is 
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placed on the horizontal part of the cloth, designed 
to receive the matter to be pressed. Beneath the 
cylinders, is a . second box or tray, into which the 
expressed juice flows. The pulp thus enters one side 
of the cylinders and goes out at the other, exhausted 
of its liquid. This machine, which on the whole is 
very ingenious, has the disadvantage of not pressing 
the paste sufficiently to extract all the liquid; so that 
the pulp must be submitted to a second pressure 
under a screw press. This happens for the reason 
that the cylinders cannot be closed upon one "^atiother 
but to a certain point. If they are too near, but a 
small portion of pulp passes, very thin, which makes' 
the operation much too long. 

Some manufacturers have used the double press 
of M. Isnard. In this kind of press, the screw, 
instead of being vertical, is placed horizontally. At 
each end of this screw is fixed a plate, against which it 
is supported. The nut is in the middle of the screw, 
which receives a rectilinear motion to and fro, in 
such manner that when loosed from one plate it 
exercises a pressure on the opposite one. The 
position of the screw, and that of the matter to be 
•pressed, render the working of this machine very 
convenient. It produces otherwise but a moderate 
effect, and seems to be generally given up. 

Of all the methods to obtain a strong pressure, the 
most effectual is, doubtless the hydraulic press, 
which, as is well known, is founded on the hydro- 
static principle, so that a pressure exerted on a liquid is 
transmitted through the whole mass with a force 
equal to that on the surface. We will give an idea 
of the manner in which the application of this principle 
is made to the hydraulic press. 
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To, ipake Ibis ^xplanatioa niore easy, we will 
imagme two hollow vertical cylinders of very, differ- 
ent sizesy communicating with one another by any 
iqeans whatever. A moveable stopper, which we 
suppose to have the form of a solid cylinder, enters 
voio the li^rger cylinder, exactly fitting it. In the 
interior of the small one is a piston, having an arm of 
a lover. If, the two cylinders being full of water, a 
pressure is exerted by means of the arm of the lever 
and the piston on the surface of the fluid in the small 
cylinder, this pressure will be transmitted to the fluid 
of the larger, increased in proportion to the volume 
of the two cylinders. Thus, if the contents of the 
larger cylinder is one hundred times that of the small, 
the pressure on the surface of the first will be one 
hundred times "that which was exerted on the other. 
This being well understood, it is easy to calculate the 
action of a hydraulic press. If the two cylinders 
being full, a new quantity of water is made to enter 
by means of a small forcing pump put in play by the 
same lever which gives the pressure to the small 
piston, this water, pressing from all sides, will raise 
the moveable stopper in the large cylinder which 
raises to the upper part the plate of the press. 

This kind of press, which oflTers great advantages, 
has been adopted in all the factories where consider- 
able pressure is required. 

Whatever press, in fine, any one has at his disposal, 
one of the most important points is, that it work quick, 
and that the interval between the rasping and the 
pressure should be the shortest possible, so that the 
juice should not undergo any change. 

The pulp, in order to be passed through the press^ is 

4* 
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enclosed in bags of strong clotb, but not too <4o^ 
for the liquid to escape easily; for if it should tiot 
escape, the bags would break under the pressure. 
The dimensions of these bags is to be determined by 
that of the plate of the press, leaving an excess of 
length sufficient for the fold that is to form the bag. 
The quantity of pulp put into each bag should be such 
as to form, when spread, a bed not exceeding an inch 
and a half or two inches thick. For this, a workman 
after having put the pulp in the bag, bears it on a 
hurdle of ozier placed on a tray, there, with his hands 
he spreads this pulp in a bed in the inside of the bag, 
the end of which open below, he fills with it. He 
places a hurdle on it, and above a second bag which 
he disposes like the preceding. When he has thus 
formed a pile of ten bags, a second workman raises 
it, and places it on the plate of the press. When the 
press has received its quota of twenty or thirty bags; 
varying according to its height, it is put in play. 

We give to the whole of the bags which are put to 
the press, and which should be the same at each time, 
the name of a set of bags. Thus there are many sets, 
and some bags for change, in case of accident. 

While one set is in the press, the workmen prepare 
another, in order that there may be no interruption in 
the labor. The tray on which they are arranged i» 
designed to receive the juice that flows from the pulp 
when it is spread in a bed on the bags. The Hardleft 
rest on two traverses of wood placed parallel on the 
length of the tray, in the direction of its breadth. 

By the eflect of the pressure, the juice running out 
of all parts, lalls on the plate, and thence is conduct* 
ed by a gutter into a reservoir of wood lined with 
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copper As it is necessary that the pressure should 
,b^ ntde gradually, a single workman at first works 
the jpress, a second, third, and so on, coming succes- 
. mjJ^ to join him, to produce the greatest pressure. 
Xben they leave the press, which, ader remaining a 
quarter of an hour, is loosed, the bags taken out, 
and carried to the place destined to receive the pulp, 
where they are emptied, turned and beaten, in order 
to detach the matter adhering to them. 

The bags and the hurdles should be washed at 
lea^ every twelve hours with boiling water, to which 
should be added a little salt of soda. It should be the 
same also with the trays, the plates of the press, and 
generally all the utensils used in the operations above 
described. The washing of these should be done 
with cold lime water. In some factories where the 
screw press is used, they are accustomed to slack the 
press, to put the bags below, to remove the pulp, and 
then to subject it to a second pressure. This is in- 
tended to supply the defect of power, which cannot 
be otherwise obtained by these presses. 

With a hydraulic press, capable of receiving each 
time thirty bags of twenty-two inches long, and fifleen 
broad, filled each with an inch and a half thick, the 
whole weight being about 800 pounds, may be made 
in twelve hours, ten or twelve pressings, which at 
the rate of 70 parts of juice for 100 of pulp, will pro- 
duce from 2800 to 3400 litres * of juice. 

' i ' ' ' " 

* Litre is a French measure, which, under the new system ofmea- 
mueSf Bopplants the old pint. A litre of juice would be twe poonds, by 
' ' the abore calcolatioB. [Tmns.] 



44 



ObiBmaHans &n the ttitratHah of the Juite if Beett^ ' 

The extraction of the juice of beets is one of the 
most important operations in the manufacture of sugar. 
In fact, it is in the proportion more or less great of 
this matter obtained from an equal quantity of be^ 
that the advantages are to be calculated. Now, as 
the proportions of sugar are in direct ratio with that 
of the juice which is extracted, it is very evident that 
it is of particular importance to the manufacturer to 
extract from the beets as much as possible of the 
juice they contain. A complete desiccation made by 
successive dissolutions in water has demonstrated 
that they contain not more than ninety-six to ninety- 
eight percent, of solid matter, according as they have 
been more or less watered, or cultivated in land more 
or less moist. It is well known that it is not possible 
to extract from beets all the juice they contain: but 
what is of much importance to the manufacturer is, as 
we have before said, to extract all that it is possible 
to separate from it, seeing that it is in part on the 
proportion of the juice that the prosperity of the 
manufacture depends. It is, in fact, evident that a 
person, who, from 100 parts of beets shall extract 90 
lbs. of juice, will obtain 3 lbs. of refined sugar, while 
a person who shall extract but 60 lbs. will have but 
2 lbs. of sugar, and of consequence a profit less by . 
fifty per cent. This quantity of 60 lbs. of juice to 
100 lbs of beets is that which is most commonly ob- 
tained. M. de Dombasle never extracted more in 
this manufacture, till he worked upon watery beets, 
harvested from a very rich soil. The proportion then 
rose to seventy-five per cent. But it is well to re- 
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mark that this last juice was nearly one half less rich 
than that of good beets not watery. Thus 60 lbs. of 
juice of these last gave him four and a half to five 
lbs. of brown sugar, while the 75 lbs. of juice from 
watery beets furnished only 3 lbs. 

The entire extraction of the juice of beets is a 
problem not yet solved. Experience has however 
shown that we may extract so much more of it ac- 
cording as, first, the rasping has been more com- 
plete: second, as the pulp is finer: third the pressure 
stronger: fourth, and that the pulp is pressed in small- 
er masses. M. de Dombasle thinks that the object 
is not attained till we shall be able to extract eighty- 
five per cent at least of juice from beets. We think 
we have reason to believe that by means of some 
chemical processes, and with improved presses we 
shall be able to extract from ninety to ninety-five per 
cent. The author above named gives himself to par- 
ticular researches, the object of which was to extin- 
guish the vital principle, which before existed in the 
beets, after they are taken from the ground, and 
which seems to be opposed to the emission of their 
juice. The desiccation and dissolution of the beets 
offered to him difficulties and obstacles so great that 
he was obliged to renounce them. This process also, 
after having been tried by M. M. Gotling, and 
Fouques had been abandoned. M. de Dombasle 
then devoted himself to destroying the vitality of 
beets as he called it, by means of the vapor of wa- 
ter. If it is permitted to us to give an opinion, it is 
not to the vitality of beets that the difficulty experr- 
enced of separating all the juice is to be attributed, but 
to the union of the sugar with albumen, green rosin, 
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fat and azotic matters, &c., which M. Dubrunfavt 
has found in the juice. It is this adherence or affioi- 
ty over which the vapor of water must completelj 
triumph. M. de Dombasle worked in the following 
manner. Let him speak for himself. 

** If beets are exposed to the action of the vapor of 
boiling water in slices of two to three lines* thick, 
one hour will be sufficient to destroy the vital princi- 
ple, (according to us, one minute is enough,) and the 
small quantity of liquid which is condensed is also 
charged with sugary matter, as well as the juice con- 
tained in the roots. If then we pour on the slices a 
• quantity of water equal to their own weight, keeping 
the mass at the temperature of boiling water, the di- 
vision of the soluble matters is accomplished in less 
than a half hour, and the infused water is charged 
with half the sugary matter contained in the slices; 
so that if we work upon beets the juice of which is 
equal to 8, we shall obtain a liquid equal in weight 
to the beets signified by 4. By means of a second in- 
fusion with an equal quantity of water, we extract 
again half the sugary matter which remains in the 
roots. It is the same with the dissolutions, or rather 
infusions following; so that afler four successive in- 
fusions, the slices being dried do not give more than 
about three per cent, of the original weight of the 
beets. I suppose that we have worked on beets 
which, dried whole, and without previous infusion, 
will be reduced to 14-100; we have then taken from 
them, by four infusions, 11-100 of soluble matter, the 
residue dry and insipid. On the other side, if after 

* A line is one twelfth of an inch. 
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leaving obtained by the first infusion a liquid equal to 
4, we pour it on new slices already submitted to the 
action of vapor, this liquor will equal 6 at the end 
of this infusion; at the end of a third, on new slices, 
7. It will be the same, if instead of making the in- 
fosion of the slices by the vapor of water, it is made 
to undergo the action of heat in the water itself" 

After these experiments, M. de Dombasle pre- 
ferred, in the manufacture, in order to obtain the 
product in the most economical manner, to work as 
they do in the saltpetreries. Thus, having arranged 
several tubs by the side of one another, the infusion 
of the first tub was poured into the second, and suc- 
cessively into the third and fourth tub, &c., the fresh 
boiling water being turned on to the first, from that 
went to wash the others. By this means the author 
thought he could extract 90 for 100 of juice. He 
founded his opinion on a great number of experiments, 
which he did not try, it is true, but on a small scale, 
but which have inspired him, however, with sufiiicient 
confidence to take out a patent for his invention. 
We are ignorant to what purpose this patent can be 
available; for the process of submitting vegetable 
substances to the action of vapor, and of boiling 
water to extract their essences has been known a 
great many years. If this method succeeds, the 
pressing of the pulp of beets will become almost 
useless. 

The Juice of Beets — the spontaneous change it experi- 
ences — and its composition. 

The juice of the beet, in the state in which it comes 
from the press, has a milky tint, approaching to a 
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yellownh whUo, (or a rose cohMr more or less 4fcp, 
mccordi^g to the color of the beeti:) exposed to the 
air, it immediatelj takes a bright violet color, which 
becomes more and more deep whea let to stand, and 
afterwards turns to a dingj brown, (and ends by ac. 
quiring an oily and stringy consistence, of which we 
shall speak presently.) Lime in small proporttcHis, 
and the strong acids, such as sulphuric acid, preserve 
it, at least for some time, from discoloration. 

This juice enters very readily into decomposition; 
especially at a temperature of 12 to 15 degrees.''^ It 
then gives a blackish precipitate, and is changed into 
a slimy, and stringy substance, which gradually in- 
creases like the oiliness of foaming wines. It ends by 
acquiring the consistence of the white of eggs, and 
becomes sometimes even more thick, and more ropy. 
It is ascertained that the intensity of this consistence 
is in direct proportion to the saccharine richness of 
the juice, which is decomposed in great part, and gives 
place to the formation of an acid, which, Braconnot 
who discovered it, named nanceic, and which hu 
much analogy with lacteous acid. The juice which 
has undergone this decomposition still retains a sugary 
savor. Potash caustic colors this viscous matter 
green, and disengages from it ammoniac gas, without 
destroying its viscosity. Lime water gives it the 
same color, destroys its viscosity, and produces a pre- 

* The degrees of temperatare in this volame are referred to the 
thermometer of Reaumur. One degree of Reaumur is equal to 2 1-4* 
of Fahrenheit, and is to be counted from 82^, that being the freenag 
point of Fahrenheit, and the (reeling point of Reaumur.— 12® Reos- 
mur,is 27® counted from 22?, or 69®.— 16 Reaumur is 66 1*4 Fahran- 
heit. The boiling point of Reaumur, equal to 212® Fahrenheit is 80®. 
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•ll »i>i%lit ikmn, and produces a woolly, gteynHb. pet- 

- «i^la|0:, it cmuiat be diluted in water, fuad.does net 

' ms^ "witkalooiiol: but tbia diaaolveal takes a deep red 

i»ht, and « ^ugaiy savor; it deposits a sabetaoee 

:• having peculiar properties, sotne of wbidi seem to 

.^proafibtbose of gluten. We refer to tbe work ef 

ML '4b Dombaale for a more full knoiHedge of the 

properties of tbas sabstaace. This skilful busband- 

eiaO'baaalsoasoefftained it to be in the molasses of 

'I)eet9> drtftwing it out by alcohol. He has seen it 

also pc odooed in e mixture of ome part of rye meal 

. with^ of molasses of beets, and 130 parts of water 

• wbicb had been exposed to a temperature of S4: at 

^Ike en4 of 36 hours the liquid began to be ropj: this 

' condition iacnrQased during four hours, and became 

Y/erj considerable. We have often seen barley syrup 

■ diluted with water, (in the fiaTarian mode,) and pre- 

'>8fr?ed in a glass bottle, acquire also thi? viscosity, 

and bectlme stringy. M» de Dombasle considers this 

enb^anoe as existing in the juice of beets, and thence 

: be advises the manufiietarers to clear the juice well of 

vit, because that by making the crystalline particles of 

tl^ sugar clammy it prevents their union. We do not 

a4opt'tbis opinion in the whole. We think the vis- 

'. CPUS matter does not exist in the juice, and that it is 

only produced by the altoration. The separation of 

the sediment of the juice must then be prompt and 

^ complete^ in order to deprive it of, all the matters 

, tending to produce or develope this fbrmatMm. 

The composition of the juice does not seem to di^ 

ffer mndh from that of the juice of the cane. Like 

that it contains water, crystallizable sugar, and sugar 

5 
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ancrystaluitble; Hi^ge two last sabstaoets, tow- 
ever, in very small proporticNM, albuuen, 'ferm#kit^ 
salts, which yary according to the earth, and the ma- 
naring, pith, and beside, a little malic or acetic «cnL 
The following is the result of an analysis of th& 
boot placed by M . Dabrunftiut at the end of his work. 
He found, — 

1. Water. 

2. Woody fibre. 

3. Crystallizable sugar identical with the sugar oC 
the cane. 

4. Liquid or uncrystallizable sugar. 

5. Colored vegetable albumen. 

6. GeWe, (or jelly.) 

7. Black azotic matter, precipitable by acids, and 
decomposing sugar in the viscous state. 

8. A fat matter, solid at the common temperature. 

9. A fixed oil. 

10. An essential oil. 

11. A green bitter rosin. 

12. A gummy matter, j 

13. One or two coloring elements, yellow and red. 

14. An active acid, the nature of which has not 
been determined. It is developed in conserves, and 
preserves roots when cut from alteration, which is 
manifested in the fresh root by a black color. 

15. Oxalate of ammonia. 

16. Oxalate of potash. 

17. Oxalate of lime. 

18. Hydrochlorate of ammonia. 

19. Sulphate and phosphate of potash. 
SO. Silex. 

21. Alumina. 



•^. Trftoea of otyiBB of iron «ad of mMganose. 

Mi Traces of ■8u)|>kttr. 

Howeirec numerous were the matters which M« 
JDubrooiaut found in the beets, he did not think, 
iMowever^ that he had indicated all. He did not give 
faiUi analysis as very exact. He proposed to resouiQ 
it for the remainder. 

There is reason to think that the juice of beets con- 
tains nitrates, which M. Dubrunfaut did not mention. 
Injfiict, M. M. Descroisillez and Tilloy, &c. have as- 
certained that nitrous gas is disengaged during evapc^ 
ration of the sirup of beets, which the first attributes 
to the reaction of sulphuric acid on the nitrates, and 
the last to a reaction of organic products on the 
itttric acid. 

SeparcUion of Ihe Sedimeni, 

From the reservoirs where the juice has been re- 
ceived, it passes into a cauldron to undergo the sepa- 
ration of the sedimeni ; that is, to be deprived of the 
solid matters which it has drawn mechanically, and 
of some soluble foreign substances which dispose the 
juice to spontaneous alteration, which will be men- 
tioned hereafter. The capacity of these cauldrons 
vanes in the different manufactories, according as the 
manufacturer thinks more or less advantageous. 
Thus, in some establishments, they have them of a 
capacity of twenty-five hectolitpes,* while in others 
its capacity is only ten. The cauldrons which M. 
M de Dombasle used, only contained two hecto- 
litres. In the case of a smaller content, capacity is 
supplied by a greater number. 

* A hectolitre if a little more than thirteen gallons. 



The aftKyant of w«rk to b^ done MItf \k « Mg# 
factory, being regulated by that which the tM^ <Ji(a 
accomplish, the dimensions to be given to the caul- 
drons are to be calculated by the proportion of ptilp 
they forntah, so that tbe different operattona may fol- 
low immediately, and the juice may not remain in te 
troughs. It is (he best rule we can follow to deter* 
mtne the progress of the operations of a sugar-hoDBe, 
and the amount on which we may work at a tiflie» 
In tbe large establishment^, where the quantity o€ 
juice is such that more tban ten or twelve hectd«* 
litres must be worked at a time, perbaf^ it will be 
preferable to have two cauldrons. These cauldrons 
are of copper, of a cylindrical form, with a flat bo^ 
tom: tbeir diameter should be greater tban their 
depth. Tbe proportion between these two dimen- 
sions, that experience has shown to be most suitable, 
is about 5 to 8. They are furnished with two cocks, 
one at the bottom, the other some inches above. The 
height at which the last is placed is determined by 
the volume of the deposit which is formed by the 
separation. This deposit varies from the sixth to tbe 
eighth part of the whole volume of the liquid. 

During the separation, the froth that is produced 
rising to the surface and forming a large cap, tbe 
cauldron must not be filled but to five sixths of its 
capacity. Sometknes the masonry is extended, fol- 
lowingv up the opening above its edge, and furniehiog 
the rim wkh a sheet of copper to retain the foam th«^ 
may pass over. 

The furnaces for taking the cauldrons and all 
those used in a sugar factory have nothing partibulrf^ 
in their construction. The only condition to be'fiiV 
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SjM^. i» lo giT#. tb«m tht ibrm nMt suUaUa to 0coa- 
««Nze the greatest portion of the boat produced. 

, Process of Jichard. 

In sflnocHidDg the practicability of extracting sugar 
€:tmi'beets on a large scak, M. Achard published the 
proceeding which he employed to come at it. This 
process put in practice cBd not appear to give the re- 
9iifts> which its author had announced; and each 
Aianuiacturer made those changes which seemed to 
him nK)st proper to obtain the most advantageous re- 
«iltg. Some renounced it entirely, substituting for it 
« m^bod analogous to that in use in the colonies [for 
tMe treatment of cane sugar. For some years, how- 
ever, experience has led manufacturers to adopt nearly 
the same means indicated by Achard: it would seem, 
then, that if these means do ^not succeed in the first 
applications, it is because one has neglected to adhere 
to an exact execution of the operations and the pro- 
portions recommended by the Prussian chemist. The 
following is the manner of separating the sediment 
according to Achard: — 

The juice running from the press is received into 
lai^e earthen vessels. There is added to it sulphuric 
acid in the proportion of two grammes ^ and a half of 
acid for each litre of juice. Thus acidified the juice 
was let stand twenty-four hours. After this lapse of 
time the surface of the liquid must be clear and 
limpid: but the bottom was disturbed by a deposit of 



* 27 gnunoiea to one ounce. 2 1-2 grammes if 1-11 of an ox.» 
IM Utte of the French measure adopted in lieu of the old pint. See 
Mte, p. 21. 

6* 
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albtimiiious matters C6tgulated hf the wScii ainl^ty 
some other impurities. The whole is tin'om^ it^% 
cauldron, at the bottom of whi^h there is spread vm^ 
forroly a bed of chalk in the proportion of 6,826 tot 
litre of acidified juice. The cauldron is to be ilie4 
but two thirds, to leave a place for the foam whiehis 
formed by the effervescence caused by the deoomfO^ 
sition of the calcareous carbonate. The juice k 
stirred up with the chalk, that the combination muj 
be made thoroughly. The sulphate of Jime which re- 
sults fVom this decomposition being not easily solobk, 
is precipitated, and forms the greater part of a depebil, 
which fafis to the bottom of the cauldron. 

The proportion of chalk mentioned, says M. 
Achard is much more than is necessary to satirate 
the sulphuric acid mixed with the juice; but it is bet- 
ter to use this matter in superfluous quantity that to 
risk that all the acid should not be saturated. 

It is necessary that only very pure chalk should he 
used in this operation, the substances with which it is 
sometimes mixed, being hurtful to the clarification. 

In the action of the sulphuric acid on the chalk 
there is a disengagement of carbonic gas, a part of 
which remains in dissolution in the liquid* The 
author recommends to saturate it by the addition of 
one gramme and six tenths "^ of quick lime to a litre 
of juice. It is now known that this acldition is use- 
less, the carbonic acid gas being easily disengaged by 
heat; and we may be certain that none of it remaias 
in solution in the liquid at the temperature to which 
it is carried for the septiration of the sediment. 

* One tevc»kte«atli part of an ouaoe. See liotet poge Zh 



teioiMratiaii b«iog fiaUbed, (be fire is lighted 
^mim tb^ cwtldvo^i the liquid heated to the teinpera- 
twe of 0(y>^ which is indicated by a thermometer 
phmged io the cauldroii: there is added cream, in the 
preportioa from tea to fourteen pints, for one thousand 
ef juice. The mass then is well etirred, and the 
caqUroii corered. When the thermometer marks 79^ 
the ficQ is extinguished, and the liquid suffered to fall 
tO;4be temperature of 50 to 60 degrees. The caul- 
deoA bein^ then uncovered, the scum which is collect- 
ed on the surface and floats on the liquid in a black 
crusty is taken off with a skimmer. 

M. Crespel, of Acras, who follows yet to this day 
tke netbod of Achard, has made some changes which 
esperienoe has pointed out to him, and which require 
the use of animal charcoal. 

For the earthen vessels which received the juice, 
and in which it was acidified, M. Crespel substituted 
Ufge receivers of nearly 1800 pints (litres) capacity; 
the milk was replaced by ox-blood, and the carbonate 
of lime by slacked lime. It is also ascertained that 
the continued contact of the acid with the juice is not 
necessary. This is the way in which M. Crespel 
werka. 

Having put the juice into the cauldron containing 
1800 pints, he poured on it,' cold, 2600 grammes * of 
sulphuric aeid at 66 degrees, diluted with three times 
its weight of water. It is then well stirred. The 
mass being well mixed, there is added four kilogram- 
mes t of lime, weighed quick, then slacked and boiled: 
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* A little more than 6 lbs. 
t 1 kilof. !• 2 Um. 4 1-2 oi. Bearljp-^ kUog.— 9 1-2 Um. See note. 



nfier halving stirred it naew, the fire ia kindled* Il|f, 
liquid being heated to about 70^, istempefped with ih$. 
animal cbarcoai, whicfai was used in a previous clarir 
fication. The ox-blood diluted with water is added: 
the whole is strongly worked, in order to mix it veU, 
and taken from the fire to allow the liquid to settle; 
then it is drawn off clear by the cock placed at soi^e 
inches above the bottom. 

The manufacturers of beet sugar with whom the 
method of Achard has not succeeded, and who have 
substituted for it that used for the cane sugar, mu^t 
necessarily give it the modifications required by the 
difference in the nature of the liquid. This is the 
process they use. 

Process of the Colonies. 

The cauldron being filled and the fire lighted, 
they wait till the liquid is heated to 60^ or 65^^ then 
compound lime mixed with water is thrown in, in 
proportion of 5 grammes* of lime to a litre of juice. 
The liquid is then well stirred with a spoon or spatula. 
The mass being well mixed, is let to stand some 
minutes, and then a small quantity of the liquid is 
taken in a ladle to examine. The quantity of lime 
is considered sufficient, when we perceive a collection 
of lumps to be floating on the liquid, separate, which 
precipitate rapidly, leaving the liquid very clear, 
transparent, and light amber colored. If, on the 
contrary, the lumps are much broken, do not precipi- 
tate, and the liquid remains thick, it is a proof that 
enough lime has not been put in. In this case a 
determinate weight is added, such as the above 

* M. de Dombatle layf 2 1-2 to 8 1-2 gramnM t# a litra. 
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heSHbe^ttkniflENM. It is welt to put in a small excesy 
of 'Htoe. It s^ems now well established that the 
pMMhce of a small quantity of this alkali facilitates 
tirir* ofteratious which the jnice mast undergo, above 
all ^hea. crystallizing. The quantity of lime that 
has been used being well known, these same propor- 
tions may serve for a whole season. However, as it 
is known that the juice of beets newly gathered 
re^oire's a little larger proportion of it, than the juice 
c'ommg from beets kept for some months, it will be 
#f$]t to assure ourselves, from time to time, of the 
quantity of lime strictly necessary. 

M. Mathieu de Dombasle points out a mode of 
making this separation of the sediment, which ought 
to be mentione^d here. After having put into a caul- 
dron the necessary quantity of lime, he put into it 
the juice to be defecated, and kindled the fire. When 
the liquid has nearly come to ebullition, a workman 
stands at the side of the cauldrqn having a bucket 
filled with the juice cold, and a tin vessel of the 
capacity of about a pint. As soon as be perceives 
the bubbling to corpe through the scum in any part 
of the surface, he pours, from as high as he can, a 
pint of juice exactly on that spot; the bubbling is 
immediately stopped, and he waits, till it appears 
again, to repeat the same operation. At each time^ 
before pouring the cold juice, the workman takes in 
a ladle a little juice, in the same place where the 
buhblipg appeared, to ascertain if the defecation is 
completely accomplished. Then he extinguishes the 
fire, taking care to continue in the same manner to 
stop the boiling each time it appears, and not permit 
iho jttiee i^jiJAB^U^coigii thfi 9QUI9 and spread pver 
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the surface. It is left \b settle, and dfaWo off el^, 
fts we shall say presently. 

M. de Dombasle thinks that this sodden additiM 
of cold liquid has the effect to facilitate the sep»ali(Mi 
of the matters in solution, which are then coagolated 
in large flakes. 

The variable proportions of the substances compos- 
ing the juice of beets, make considerable difierenciBS 
in the quantities of lime necessary for the defecstioa 
of different lots of juice. Some persons add but tw» 
and a half grammes* of lime to a pint of juice; others 
put even seven grammes. The situations, the seasons, 
and the time of manufacture, may have such an 
influence that it is scarcely possible to fix the proper* 
tions. It will be always better to assure oursehos 
directly of those which are most proper. 

However it may be, when we think we have attain^ 
ed the proper point for a perfect defecation, we 
extinguish the fire, leave the liquid to settle, which, 
during these various operations will have become 
heated to 10^ or 75<^, and draw it off after about aa 
hour of rest. 

Third operation. 

The alterations that the lime has made the sugar to 
undergo, when it is used in excess, has induced the 
manufacturers to seek the means to protect it from 
losses caused by its presence in the juice after ift 
clarification. It was conceived it might be neutraliz- 
ed by an acid; and they chose sulphuric acid, becatts* 
it is cheap, and it forms with lime a salt easily soluble^ 
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* See QOte« page 21. 



vtMet :kiivwg tra«ted tbe juict, as above SMalioned/ 
by lime put in the defecating cauldroo, the clear 
tigivd is drawa off in the f evaporating cauldrons. 
]iw|o the liquid which is then more or less alkaline, 
aoeording to the quantity of lime that has been used, 
is poured the sulphuric acid, diluted with water, till the 
lime is nearly neutralized — taking care, however, that 
the liquid preserves a little of its alkaline quality, 
m, excess of acid being still more injurious than 
aa excess of lime. The point of saturation is easily 
ksown by means of blue paper dyed in tournesol, 
which is turned to red by an excess of acid. Paper 
colored yellow with saffron, (curcuma,) which the 
alkalies change to red, or the syrup of violets which 
Ihej cek>r green, serve to show the excess of lime. 

Some manufacturers, (and this method is preferable,) 
add the sulphuric acid in the defecating cauldron, 
after the lime has worked. In this manner the two 
deposits, occasioned, one by the action of the lime, 
die other by that of the sulphuric acid, form but one. 
The operation is thus simplified, and in the evaporat- 
ing cauldrons we have only to concentrate the- 
liquid. 

The third process which we have described is most 
generally used in the French manufactories. It is 
the same, with some slight differences, which is used 
by H. Chaptal, and which M. M. de Dombasle 
recommends. 

The scum obtained by the defecation, in the 
9f^veral modes, is thrown at once into a filter of strong 
doth, then enclosed in bags, as the pulp is, and is 
passed through a press specially constructed for this 
purpose, in order to express the juice it may yet retain. 
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On flowing from the defeeating oauldcoa the jttiee 
fdlfl into t¥Hi cauldrons, the surface of the hottons 
of which is equal, in each, to that of the defecating 
cauldron, but which are not more than half the depth 

of that. 

« 

Evaporation and concentration of the Juice, 

By the defecation, the juice separated from a part 
of the foreign matters with which it was comhioed, 
has lost something of its density ; so mi^ch so as to 
mark from 1^ to 2^ at least on the hydrometer. It is 
therefore in this state, that it comes into the e vaporis- 
ing cauldrons, and in which, after having neutralized 
the excess of lime, if any, by means of a sufiicie&t 
qucuitity of sulphuric acid,^ it is made to undergo m 
evaporation that carries it to 209 or 259 of the hy- 
drometer, boiling, which answers to 24? to 29^, coM; 
that is to say, it experiences a reduction of volume 
equal about to 4-5 or 5-6 of its whole volume. In 
proportion as the water is evaporated, are the flaky 
matters separated which the liquid hokk in solution, 
and which afl^ct its clearness. These matters collect 
in a white foam on the surface of the liquid: to favor 
their formation, we husband the fire at the begianing, 
adding also sometimes a little blood or white of egg 
beat up. The workman takes care to remove all the 

*It is best not to neutralize the lime entirely. It is necessary to 
allow a small portion of it to remain, which should be such that in 
immersing in the liquid some blue paper of tournesol reddened by 
a yery weak acid, the paper shall resume its blue color very slowly* 
We will add that it is also essential, not to r«dden tht paper till the 
moment of using it, because of the ammoniac gas diffused through the 
atmosphere of sugar-houses. J. F. 
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'*^liiiif;=-wbe)i H tK> longer fbrms, he increases the fire 

' to 'kflsteti the evaporation. During this evaporation 
'Wb jtiice rises in froth, mounts and seems about to 

'flow over the edge of the cauldron, which often 
happens if this rising is not prevented. For this, a 
small .quantity of some fat substance is thrown on the 
surface of the liquid; butter is commonly used. 
When the action is not very great, the workman 
contents himself with beating the surface with the 

' back of a skimmer. It is necessary to prevent as 
mnch as possible this rising of the liquid, and to keep 
the boiling low. The bed of liquid which settles at 
the hotlom of the cauldron becoming then very thin, 
may easily be Caked, as it has b^en remarked that 
this takes place whenever the liquid has not a certain 
height in the cauldron. This height varies, from two 
tb four inches, according as the surface of the cauldron 
is larger or smaller. The bed of liquid* to be evap- 
orated, must not be made very deep, because the 
evaporation being proportional to the surface directly 
submitted to the action of the fire, and not to the 
Height of the liquid, the time necessary to bring a 
given m^sa to a determinate point of concentration, 
will be shorter, as the surface is large and the bed thin 
The workman knows that the juice has come to a 
point suitable for concentration by the reduction of 
Tolume, which is scarcely more than 1-5 or 1-6 of 
that which it was at first. The liquid must then 
mark," boiling, 26*? on the hydrometer, or 30^, cold. 
The juice of two evaporating cauldrons is now poured 

'together into one, to proceed to the clarification; 

'^at is to say, to the separation of foreign matters 

which the juice yet contains. 

6 
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The first thiog to be done before beginniDg 1^ 
clarification is, as we have said, to be assured of tite 
state of the liquid, to know if it contain an excess of 
acid or of lime. In the first case, it will be necessary, 
to neutralize it by adding lime. If the liquid, on the 
other hand, contain an excess of lime, it is equally 
necessary to saturate this with sulphuric acid dilutiefl 
with water, so that the sirup shall be but very slight^ 
alkaline, as we have already said. 

This being ascertained, and the sirup suitably 
prepared, we pour on it for each hundred pints (litres) 
five kilogrammes of animal charcoal;^ the liquid is 
stirred, to mix well the charcoal; care is taken to 
divide with the skimmer the collections that may be 
formed; we bring to the surface that which is precip- 
itated, and continue thus to stir it, till, by the ebullition, 
the charcoal shall be maintained in suspension in the 
liquid. The sirup has then the appearance of a 
muddy and black mass. It is kept in ebullition some 
minutes, to leave the charcoal time to act. During 
this time, we dilute one pint of blood or two pints of 
milk in water, or, better still, five eggs to a hundred 
pints of sirup, and pour this solution on to it, taking 
care to mix well the mass till the ebullition that was 

* M. M. de Dombasle advises to put the animal charcoal into the 
liquid after its saturation, in the proportion of 1 1-2 pound to A 
quintal of juice, and to proceed then to the evaporation till the linip 
marks, boiling, 20^ of Beauit^ on the hydrometer. Having gone that 
far, he leaves it 24 hours in wooden settling vessels, where it deposits, 
in cooling, a large quantity df calcareous salts, particularly malate of 
lime. When this sirup is very clear, he concentrates it rapidly to 32, 
and adds then 12 oz. of aniioal charcoal to a quintal of jutce^'^tb^t 
is, half of the first dose. When the sirup has fallen to 75, he clari^ 
it again with ox blood. This means seems to us preferable. [J. F.] 



63 

^trei^d iy tlie addition of this cold liquid is produced 
ariii. 'We tliea cease to stir it, and leave it to boil 
m'Bome minutes. We know that the quantity of 
iStiaA or eggs that were added were sufficient, by 
panging a skimmer into the cauldron and withdraw- 
&g it. The sirup that flows from it, seen through 
(he light, must present a great transparency, and the 
charcoal swim in lumps. If the sirup does not have 
this appearance, blood or eggs must be added anew, 
tHl we perceive these indices of a perfect clarification. 

Filtration, 

When this operation is finished, we pass to the 
filtration of the liquid. For this, it is put on filtres, 
varying in form in the different factories. In the 
most they are paniers of ozier, furnished interiorly 
with a strong cloth or stuff of wool, in which the sirup 
is poured, which leaves on the filtre the matters that 
ibul it, and flows clear into the receiver placed 
below. These paniers are sufficiently large to 
receive each the product of one clarification. The 
filtration progressing with so much more rapidity as 
the sirup is more warm, we have been obliged to seek 
v&eans to continue its temperature a long time. There 
have been therefore substituted in many factories, for 
the paniers, wooden cubical chests, lined in the interior 
with hurdles of ozier, covered with a cloth or a woollen 
ifufi^, and furnished with a wooden cover. The liquid 
flows through a cock placed at the bottom of the chest, 
ill this apparatus the liquid less exposed to the contact 
of the air, retains a longer time its fluidity, and the 
fittration is continued without interruption — an incon- 
' vienience frequently occurring in the paniers by 'the 
gluing up of the filtres. 
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The deposit which remaiof on the fikre», and «Mc!i 
» composed of animal charcoal^ of the albummoal^ 
matters that have been used and become coagulated 
by the effect of the beat, and the matters taket oflT 
the sirup^ is impregnated with a considerable quai^ity 
of sugar sufficient to make it advantageous to extract 
it. This is done by repeated washings. The animtl 
charcoal which has been used the first time in the 
clarification is useful again, either in entering aa<ew 
for a part in that of a following clarification, or being 
added in the defecating cauldron, from which it goes 
out with the scum. 

We ought to mention the diiferences that exiat 
between the methods followed in some factories and 
that above described. Thus M. Chapial, whose 
defecating cauldron contained 1800 litres, used only 
one evaporating cauldron for each defecation. Thi& 
cauldron was 15 inches deep. When the juice in it 
marked 5*^ to 6** of concentration, he commenced 
throwing in the animal charcoal, and continued it> 
increasing the quantity by degrees till the juice was 
concentrated to 20^. He used in this manner 26 
kilogrammes of charcoal for each operation of 1600 
to 1800 litres of juice. Once come to 20^, he 
^sustained the evaporation till the boiling sirup marked 
27<^ to 28^; then he filtrated it in paniers of ozier of 
two feet in diameter placed over a cauldron and fur- 
nished with a cloth bag of ^ diameter equal to tha 
panier. When the sirup, thickened by cooling, flowed 
more slowly, and finally stopped, he folded the ed^e^ 
of the bag toward the interior of the paniers, and put 
abov6 a plank of w«od which he loaded graduaHX 
with iron weights to work a suitable pressure^ Xbo 
filtration was finished in two or three hout^^ 
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' W«^ll remark, in the detailof these openttions 
M. XJiittptal does not say that he used ox blood or 
Wftite of eggs. 

Achard concentrated his sirups by means of the 
beat disengaged by the condensation of vapor. He 
^ad for this two low cauldrons for one defecation, 
^nder which he conducted the vapor. He filled the 
cauldrons only to six inches at most, seeing that in 
this mode of heating he had not to fear that the sirup, 
reduced to a very thin bed, would become caked, 
since the temperature of the liquid could hardly go 
beyond 70«, Reaumur. This mode of evaporation 
had the inconvenience of being very long, the vapor 
that Achard employed being produced simply under 
atmospheric pressure. They have made in England 
a very good application of this method of evaporation, 
twing the vapor formed at a high pressure, and 
having, by consequence, a temperature much more 
elevatcid than that formed under the ordinary pressure. 
Farther mention will be made of it when we eihall 
treat of the new processes used in the refining, of 
sugar. .;,. 

M. Grespel, whose name always presents itself. 

when we treat of improvements in the manufacture' 

of be^ BUgar, used formerly six evaporating cauldr^iEtii 

^r one defecating cauldron. Each of them was 

sfeven feet long, and three feet broad. He poured 

in each cauldron 280 to 300 litres of this juice, which 

VMtde a bed of liquid of 4 inches to 4 1-2 inches high. 

He kindled a smart fire till the liquid marked 20^ on 

<he hydrometer, which happened commonly after 5 

bears' ebalHtion. The juice was then reduced, ac- 

'•^rdiog ta its richness, to the 7th or 8th part of its 
6* 



"J 



t 



it 



«» 



<6 

vokme. For these cmwldroDB, fixed, M. -Creapd 
•ttbetilated a like number of vibrating cauldronsr 
placed in a line, and following the defecating cauldron. 
The charge of one of these last is immediately poured 
equally into these six cauldrons to be subjected to a 
quick evaporation. When the juice has acquired a 
density of 20S, he puts the liquid of the six cauldrons 
into one to be clarified. 

Baking the Sirup, 

The sirup that fiows from the filtres bears the name 
of clairce, (or clairee).* It goes into reservoirs 
which in the ateliers are called avaletout (receive all.) 
In this state the cold sirup marks nearly 30**. This 
density is not sufficient to crystallize it. It must thea 
be again concentrated, to remove the water that holds 
the sugar in solution. This is the object of the bak- 
ing. When this avaletout has received a quantity 
of sirup sufficient for one baking, and the sirup is 
very clear, we proceed to this operation in cauldrons 
like the evaporating cauldrons, only of smaller 
capacity, or in the vibrating cauldrons, which have 
many advantages over the others. These cauldrons 
are commonly circular and with flat bottoms. Their 
diameter is about three feet, their depth one foot. 
They have a nose, under which is a solid axis, on 
which the cauldron turns: on the side opposite to the 
nose^ is a ring to which a chain is attached, passing 
over a pully. The workman drawing the chain, raises 
the cauldron, and makes it swing so as to pour out of 
the nose the liquid it contains. 

* That is, sirup clarified, and prepared for baking. [TransU 
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\ -^likci Upper part of the furnace has a circular opeo* 
iDg> of a 4iaui«ter a little leas than that of the cauldroo 
itielf. This is placed over the opening so that the 
^ater part of the surface of its bottom is exposed to 
the direct action of the fire. This is for the purpose 
of obtainiBg a quick ebullition, throughout the caul- 
dron^ and it is especially necessary to obtain this, if we 
wish the sirup to bake rapidly. 

AAer having put into the baking cauldrons fifty 
pints nearly of clarified liquid each, the fire is kin- 
dled, and a thermometer placed with the bulb wholly 
immersed in the liquid in the cauldron. The sirup 
coming into the cauldron at a temperature already 
very high, which it has on flowing from the filtres, 
quickly enters into ebullition. But before coming to 
this point, the sirup makes yet a little white froth. 
It is so arranged that for some minutes the boiling is 
produced only in the centre of the cauldrpn, to make 
it more easy to take 00* the scum, which is then passed 
toward the circumference. 

When a little thick sirup has flowed into the avale- 
tout, we add a white of egg beat up, to the sirup in 
the baking cauldron, and take oflT witH the skimmer 
the impurities that rise to the surface. 

The skurn being taken oflT, a brisk Are is made, till 
the thermometer goes to 85*^ or 86^. It is prudent, 
at this time, to look well to the fire; for the nearer it 
approaches the point of baking, the greater is the 
liability of burning the sirup. 

During all this first operation, if the sirup is of 
good quality, it presents over the whole surface a 
good jelly broth, and white, which rises fast. This is 
caUed dry broth; on the contrary, it is called a fat 



broth, when it has a frothy and viscons uppearanMH 
In the last case scum is produced abundantly, tfaf 
sirup rises very much, and the baking becoBMs 
difficult. 

When, during the baking, the sirup tends to rise, 
we throw into the cauldron, as we have before said, 
as is practised when the same phenomenon is pro- 
duced in the concentration, a little butter, or aaj 
other fat substance, the effect of which is to smooth 
immediately the surface of the liquid, to disperse the 
lumps that cover it, and to clear the broth. This go- 
ing down of the ebullition is so much more prompt as 
the sirup is of better quality, the addition of butter 
having but little, and sometimes no effect on a fiU 
liquid. 

At the moment the workman perceives that the 
thermometer indicates 85^ or 86^, he must lessen the 
fire, and prepare to take the proof, that is to say, lo 
ascertain the state of concentration of the sirup, l^is 
he does when the thermometer announces 89^. The 
proof is made in two ways, by the thread, and by the 
breath. 

The proof by the thread is made by plunging a 
skimmer in the sirup, withdrawing it, and taking on 
the thumb some drops of the liquid. The sirup thas 
placed, is lefl to cool an instant. Then the fore-finger 
is brought near to the thumb, so as to put the two id 
contact. When the sirup interposed between them '19 
reduced about to the temperature of the hand, ike 
fore-finger is to be suddenly raised; in this separation 
it forms a thread. If the thread is weak, if it breaks 
near the fore-finger, the baking is called weak; whMi 
means that the concentration is not puslited to tbe 



l^ii^ta which the solution will be ia the most favora* 
bis coilditioa for forming crystals. It is found on the 
oAer hand, and is then said tliat the baking is good, 
when the thread is lengthened out an inch or two, 
breaks toward the thumb, and tufns up toward the 
fi>re-finger in form of a hook. This, point passed, the 
thread is lengthened more, breaks equally toward the 
tinnnb, bending into a hook; but it retires but slowly 
into the drop adhering to the fore-finger. The baking 
is then' called strong. 

For the proof by the breath, a(\er having plunged 
the skimmer into the boiling sirup, it ^is withdrawn, 
shi^en dver the liquid to throw out the greater part 
of' the sirup it bears, and is placed vertically before 
the mouth. Then a strong expiration is made through 
the holes of the skimmer, by which will be detached a 
collection of small white lumps, like lumps of soap. 
According as these lumps are more or less numerous, 
-tad remain a long time, we judge that the baking is 
strong or feeble. Before and after the point of bak- 
uig, there are no lumps produced. 

The thermometer, the use of which has been fre- 
quently mentioned, may also serve to determine ac- 
curately the point of the baking. To make it the 
better understood, let us recall some of -the circum- 
stances that accompany the boiling of liquids holding 
natters in solution. Pure water under the pressure 
of the atmosphere boils at 80^ Reaumur: if there be 
added U) the water, a body which has an affinity for it, 
that is to say, that is easily dissolved, such as sugar, 
the point at which it will boil will be so much higher, 
.^ the quantity of this body and its affinity for water 
jibaU be gveater. In fact^ the boiling of a liquid tak* 



70 

ing place when the elastic force of the vapor is eqiid 
to the pressure it sustains, the addition of abodjtbat 
has an affinity for it will delay the time when the 
elastic force of the vapor will counterbalance this 
pressure; so that to bring it to the point at which it 
will overcome the resistance of the atmosphere, it 
will be necessary to raise the temperature of the liquid 
higher, the tension or clastic force of the vapor in- 
creasing with this. 

In applying this principle to the case before us, 
we see that the temperature necessary to keep the 
sirup boiling must be raised in proportion as the 
water will be vaporized, and the sugar will be in larger 
quantity in the liquid. 

The point of the baking being the moment wheB 
the relative proportions of the water and sugar which 
constitute the sirup will be most suitable for making 
the crystallization easy and abundant, this point once 
determined by comparing it with the thermometer, 
/will always be known by that means. Thus it is 
found, that the weak baking answers to 89^ or 89 1-2^ 
Reaumur, and the strong bake to 90 1-2^ or 91®.* 
As different causes may make these indications of the 
thermometer vary sensibly, perhaps it will be better 
only to consider them as announcing the approach of 
the point of baking, and the moment to take the proof 
by the ordinary means. 

A thermometer for the sugar-house ought to be 
graduated to 100^ Reaumur, at least, it should be 
mounted on wood, and its degrees marked on a cop* 

* 89<» Reau.=232 l-4<> Fahr. 90<» Reau. 234 1-29 F.— 91* B. 
236 8-4*' F. [Trans.] 
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l^er Bcile. It should be large enough to mark the 
iiit degrees. A thermometer of this kind will be 
ab^ut two feet long. 

'The hydrometer may also furnish some indications^ 
less exact, however, than that of the thermometer, of 
the approach of the point of baking. Thus the sirup 
at the point of baking marks 44^ to 45^ on the 
hydrometer.* 

When come to the point of baking, the sirup has 
lost 40 per cent, of the weight it had when put into 
the cauldron for baking. 

As soon as the workman has ascertained the baking 
point, he draws the chain to raise the cauldron, and 
pour the sirup into the cooler. Thus emptied, the 
cauldron must be immediately filled. If the reservoir 
of the clairee is not placed so that it runs through the 
cock into the baking cauldron, the workman, before 
emptying it, takes good care to fill a bucket that he 
pours into the cauldron as soon as he has taken out 
its load. If, in the baking, the sirup had been burned, 
or if there were attached to its bottom any matters 
that adhered to it, it would be necessary to wash them, 
and remove them carefully, before exposing them to 
anew fire. 

Bleaching the Sh'up, 

The bleaching of the sirup presents a problem, the 
solution of which is interesting to the sugar-works and 
refineries. M. Pajot des Gharmes has been occupied 
with this solution in relation to the refineries, and 
has published the means by which he succeeded. 

*— I 1 _ I — I II !■! , ■-.--■ I.- -- ^ - , ^ ^^j 

* U. de Dombaale prefers the proof by the thread to all others. [J. F.] 



TO 

He devoted himself to a deries of experitinents ^wtlfti 
be gave to the public in the '* journal de physiq[ae A 
chimie et d'histoire naturelle,'' in July, 18^. BeGrht 
entering on the matter, this learned man thought li^ 
ought to give a summary of the processes followed 
thitherto in the refineries to clarify the sirups, before 
he spoke of those which he offered to replace theflou 
The processes employed consisted in dissohiDg at % 
heat below 80^ Reaumur, a given quantity of some 
sugar, in about half of the whole weight of the sugaf, 
either of pure water, or of the washing of the scufll, 
or a mixture of common water, and that resalting 
from the washing, . and to add to this solution a detet^ 
minate portion of albumen or ox-blood, and of vege- 
table or animal charcoal, or solely of this last, to take 
off the scum which comes to the surface of the sirup, 
then to pour the whole into a filtre suitably disposed. 
The liquid filtrated, cleared of the refining matters, 
ought to mark on the hydrometer of Reaumur from 
28** to 32^. It varies in color according to the sugars 
used to make the solution; but it is clear and trans-' 
parent. Evaporated by a lively fire kindled so as to 
make the liquid boil, we carry it to the 43** of the 
same hydrometer, and pour the sirup, carried to this 
degree into the forms, where it is left twenty-four 
hours, to crystallize. At the end of this twenty-four 
hours, we open the opening placed at the lower part 
of these forms, in order to let drop the sirup not 
crystallized, which is called green sirup, or shaded 
sirup, according as it is clayed or not. These simps 
are always much colored, and of a shadowing more 
deep, as theiy have undergone more bakings, to be 
deprived of the crystallizable sugar; so that they are 



jlotill^ deprived of it. The mother water left after 
,«11 these oferetions, is nothing but a blackbh, gluey, 
viaf^s, tmcryst^Uizable substaace, known under the 
.neme of molasses* 

; After having spoken of this mode of working, the 
author eaters on the subject and describes his bleach* 
ing matters, which are charcoal, and oxy-muriatic 
apid, (chlorine.) 

. Use of charcoal. According to M. Pajot des 
Charmes, vegetable or animal charcoal, or a mixture 
af the two may be used. However, he only speaks 
jof aninaal charcoal, this b.eing preferable. It is there- 
fore with this, at the difierent temperatures, that M 
PiELJot des Charmes operates. 

Experiment of the Bleaching of the Sirup of Brown 
Sugar by Charcoal j with the aid of Heat. 

From the experiments M. Pajot des Charmes has 
made, he recommends, before working the decolora- 
tbn of the sirup at a heat of 50*^ to 60^, and by the 
aid of an equal quantity of pure water or the product 
of the washes, or of a mixture of pure water and 
washings, to separate by means of dissolution and 
filtration the insoluble and strongly colored matters, 
which, sometimes, are about six kilogrammes to a 
quintal measure. 

, The solution being filtrated, there is added five kilo- 
grammes of animal charcoal, ground as fine as possible. 
It is mixed with a wooden spoon, in such way that it 
shall not run oyer. The liquor is heated to a simmer. 
The fire is put out^ and the whole poured on a filtre. 
The filtrated syrup id removed and carried into a 
cauldron which has been already used, or in any 
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other, and four kilogrammes of animal charcoal agAui 
added to it: it is heated, removed as the first time, 
and the mixture poured on another filtre. The filtra^ 
ted liquid is carried again into the same cauldron 
cleaned, or into any other, and three kilogrammes of 
animal charcoal again added. The operation is re* 
peated as in the preceding way, and it is poured on a 
new filtre. The decoloration is continued farther by a 
quantity of charcoal inadose of one kilogramme: itis 
' heated to a simmer, and poured on another filter. 
This filtration finished, the sirup then presents a 
color like water, and marks on the sirup proof 30*^ to 
S2^. This process consists, first, in a filtration of the 
solution of sugar to separate the insoluble substances: 
second, in five successive decolorations of this liquor 
by the use of 32 per cent, of animal charcoal, with 
the aid of heat. 

A similar experiment made on clayed sugar, but 
which had only received one claying, gave very ad- 
vantageous results. Three decolorations with animal 
charcoal in the proportion of twenty-four to a hundred 
of sugar, using for the first decoloration five kiiog., 
four for the second, and three for the last, produced 
the same effect. 

The author remarks, that the number of decolora- 
tions is more or less according as the process is ap- 
plied to brown or clayed sugar. 

Experiment made on the Sirup, cold, of Brovm Sugar 

of poor Quality. 

Fifty kilogrammes of brown sugar of poor quality 
were dissolved in an equal weight of common water, 
at the temperature of the atmosphere. There was 
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put to it one fiAh of the weight of sugar of animal 
charcoal powdered (10 kilog.) The mixture of char- 
coal and dissolved sugar was stirred for ten minutes; 
it was then left to rest the same time. After this re- 
pose, the stirring and rest were repeated during ten 
minutes, it was then thrown on a filtre. This opera- 
lion was repeated five times in the same manner, 
taking care to change the filtre each time, and to use 
the second time l-7th of the weight of sugar of char- 
coal, (7 kilog.) the third time 1-lOth of the weight of 
sugar, (5 kilog.) the fourth lime 1-lOth, (5 kilog.,) and 
the last time the same, (5 kilog.) The sirup obtained 
after the fifth filtration was as clear as pure water. 

This process requires, without fire, five passages of 
the charcoal, 32 kilog. of this substance, double the 
quantity required by the same sugar to be decolored 
with the aid of heat. 

The same experiment made on a clayed sugar in 
the same circumstances, has demonstrated that for 
50 kilog. of this sugar, the charcoal is required three 
times, 20 kilogs. only for the entire decoloration. The 
^first mixture was 10 kilogs., the second and third, 5 
kilogs. 

A new experiment made by the same process, cold, 
on some brown sugar, considered to be of middling 
quality, established that 50 kilogs. of this sugar was en- 
tirely decolored by three passings of charcoal: the 
first of 10 kilogs. the second and third of 8 kilogs. 

One other decoloration (always by the same pro- 
cess) has demonstrated that 50 kilogs. of sugar that 
had received two clayings, did not require but two 
passings of charcoal: the first with 10 kilogs., the 
second with 6 kilogs. The sirup coming from this 
operation had the transparence of water. 
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M. Pajot des Charmes having observed that bj the 
common process of our refineries, there remarned in 
the decolorants, the filtres, and several skimmings 
about the fourth part of the dissolved sugar; that by 
the process above with heat, there remained the third, 
and by that in cold, one half ; that beside, the num- 
ber of filtrations of the same sirup by these processes 
requires, whether operated in warm or cold, a great 
loss of time, which it was important to diminish, he 
sought the means to remedy thi» double inconveni- 
ence, by the particular disposition of the filtres, which 
he placed one over another, in form of columns, and 
which would work with or without heat. 

The filtres in columns have the advantage, being 
placed one above another, to spare hand labor; since 
the sugar in dissolution falls on the first filtre of char- 
coal, passes successively on the others, and arrives at 
the last decolored and transparent, like water. This 
economy of time is equal to six-eighths of that em- 
ployed by the filtration worked by filtres placed hori- 
zontally. 

There is an economy beside of fuel, since there is 
need only of one fire, if the process is by heat, and 
that to sustain this in the interior of the column Or 
coflTer which contains the filtres, we may place a stove 
there, or direct into it a funnel, similar to a stove. 

To economize the heat of the stove, or of the col- 
umn containing the filtres, the author sought to sup- 
ply the place of both by a particular process, in order 
to obtain a permeability equivalent as near as possible 
to that produced by the heat, making use of fine silex 
well washed, and mixing it with charcoal in the pro- 
portion of two to three times the weight of this last, 
(a proportion which may be modified.) Then to sup- 



77 

ply a property which the charcoal has of acting more 
strongly by heat on the coloring substance of sirup, 
M. Pajot des Charmes increased the weight of char- 
coaJ, in order to increase the decoloring surface. 

The placing of the mixture of carbon and silex, de- 
manding a certain care, especially for the first and 
last filtres, the memoir of M. Pajot des Charmes 
contains the following description: — We spread over 
the linen that covers the webbing or cloth, the char- 
coal mixed beforehand, with two or three times its 
weight of silex washed, and only moistened. We 
must spread with this mixture the sides of the filtre to 
the height of several inches, in such a manner as to 
form a sort of chest, covered with linen, finer than 
that below. In this sort of chest the sirup is received 
fit to be filtred. 

In the following filtres we place the silex immedi- 
ately over the tricot, and above the quantity of char- 
coal, then a linen designed to receive the sirup. 

These two ways of receiving the sirup are equally 
good. The essential thing is, that the beds be equally 
spread, and the edges be raised on the side of the 
fiJtre. 

To separate as much as possible the liquid matters 
contained in the decolorants, they must be submitted 
to the action of a lever press, or, better still, of a 
hydraulic press. The washing will be more easy. 
It is convenient to put on a filtre the liquor obtained 
from this pressing. 

The author repeats here, the recommendation he 
had given to filtrate the solution of the sugar that he 
is to refine: he insists on the advantage of this filtra- 
tion, which is favorable to the bleaching. He. asserts 

7* 
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that the -sirups, green, shaded, even the molasses, are 
benefited by the operation. 

The part of this memoir which treats of the decoP 
oration of sugar by charcoal, concludes with some 
observations on the importance that the author at- 
taches to having the liquor mark 28^ to 30^ after the 
decoloration. He points out the disadvantage of 
having it at a lower degree ; for it will be colored by a 
baking necessarily so much larger. But this incon- 
venience is not to be feared when the decoloration is 
made with, the aid of heat, although the quantity 
prescribed scarcely allows to the solution more than 
25^ or 26^. This degree is enforced by the operation 
that follows. The process in the cold, not giving an 
increase of the sirup, we may from the beginning 
carry it to 30^ and 32^: since the mixture of charcoal 
with the silex in contributing to the permeability of 
the sirup, facilitates also the loss of its vjscous 
quality. Then to attain 32^ of concentration, the 
proportion of sugar to that of water must be about 
two parts of water to three parts of brown sugar, of 
middling quality. 

Employment of Chlorine, 

In the gaseous state, this substance may be applied 
two ways, either on the sugar in the natural state, or 
in grain, or in a liquid state. These two modes 
according to the author have their particular advan- 
tages. 

He applied this process to the liquid sugar, passing 
in proportion to the distillation, some chlorine in a 
solution of sugar previously filtrated. He facilitates 
the absorption of the gas by means of a valve. When 



79 

he has obtained the tint of the desired color, even in- 
cluding that of purified water, he takes care to fix this 
tint bj filtrating the liquor on chalk, in order to take 
away the muriatic acid, then on animal charcoal. 
The sirup, afler the filtration, passes soon to the 
baking. 

The advantage that results from this method de- 
pends on having the sirups constantly of the same 
specific gravity, of obtaining a gas endowed with all 
the strength proper to it, of directing* on the sirup the 
whole quantity of it necessary to decolor it, and of 
requiring but one direct operation in decoloring it. 

The chlorine gas may be applied to sugar in grain. 
For this, the sugar is spread on floors, or strong 
hair canvass, arranged in stages about a chamber, 
into which will be led the ends of the vessels from 
which the chlorine is disengaged. 

When the gas is in contact, care must be taken to 
renew the surfaces, by using a rake, the handle of 
which extends beyond the wall or partition, where the 
substances are in contact. According to M. P. des 
Charmes, it is necessary that the sugar be well 
bleached; that it be in beds of not more than three or 
four lines * thick, in order that the gas act above and 
below the hair. The sugar must then be passed 
through lime, to separate the excess of hydrochloric 
acid, as in the preceding experiment. 

The liquid chlorine may be employed in two ways; 
the first, putting into the sirup which has been filtrat- 
ed one fifth in volume of liquid chlorine in a cask, 
and shaking it, then putting it into a cauldron with 
animal charcoal, filtrating it, putting it back in the 

* Twelve lines to an inch. [Trans.] 
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cask, and adding anew one-sixth of the chlorine, put- 
ting it into the basin, with a new quantity of animal 
charcoal, filtrating it, and mixing it anew with oue- 
tenth of its volume of chlorine. This operation is re- 
peated, and the sirup added with some charcoal is 
finally thrown on a filtre. It passes then, clear and 
transparent like water. 

We may also apply the chlorine to the decoloring 
of the sirup; but first, making the charcoal act as a 
decolorant, and, after this operation, adding the chlo- 
rine in the sirup, shaking the cask, putting it into a 
cauldron, filtrating it, and putting it again with a new 
quantity of chlorine. 

This method, which succeeds in the decoloration of 
sirup made by a solution of sugar, may also be used 
in the decoloration of green sirup, shaded, sirups of 
lumps, of bastards, and vergeoises. The molasses 
may be brought to a whtte tint, so as to make them 
sought for uses to which hitherto commerce has not 
applied them. 

Some experiments made by M. P. des Charmes 
have demonstrated that vegetable charcoal was a good 
decolorant; but he observed that the charcoal has the 
disadvantage of mixing badly with the sugar, and 
that a portion of the charcoal remains on the upper 
part ofthe sirup without mixing. 

The author announces that the animal charcoal 
that has been used in the sugar refineries is an advan- 
tageous fertilizer to the plantation, or to the nurseries, 
and that already exportations are made of it* from 
Paris to the environs. 

M. des Charmes having tried if the charcoal used, 
but calcined, could be used anew as a decolorant, did 
not find any difference from the new animal charcoal. 
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Working the Moulds, 

The sirup being baked to a suitable point, is poured 
into a large copper cauldron called a cooler. Its ca- 
pacity should be such that it may contain at least four 
bakes. The most convenient disposition of the atelier 
ig that by swinging the baking cauldron, the sirup 
flows into the cooler, placed in a part near to that 
where the furnaces are. This part bears the name of 
empli.* 

As fast as the new bakes come into the cooler, 
they are stirred with a large iron spoon, to mix them 
together, and the liquid is then let fall to 70** or even 
to 60^. The bottom of the cooler is covered with a 
*hick bed of crystals, having but little consistence: 
the sides also are covered with crystals, and the sur- 
face of the liquid soon forms a crust. When this 
takes place we must take care to make an opening, 
and pour the bakes with caution, as the liquid flows 
by the opening below this crust, and raises without 
breaking it. It goes thus from the opening to the 
cooler, and the cooling takes place very slowly. 

To determine the crystallization, or, as it is called, 
the formation of the grain, when the sirup is thin, we 
put sometimes in the cooler, before pouring in the 
first baking, a light bed of brown sugar. It is known, 
in fact, that a solid body placed in a solution is a 
true nucleus, about which are collected the molecules 
of a crystallizable substance. 

The temperature of the sirup being fallen to a 

* That 18, a fill of moulds, or place to hold all Uie moulds to be 
filed from one cooler. 
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suitable degree, we proceed to fillin|r the tnouldtfV 
These are large conical vessels commonly of earthen 
ware, the point of which is pierced with a hole about 
nine lines in diameter. Their content is 45 or 50 
litres of sirup. They are the same moulds that we 
shall mention presently in treating of the refining, 
under the name of grand bastards, or moulds in ver- 
geoises. IVI. Mathieu de Dombasle who has pro- 
posed to substitute for the earthen moulds, wooden 
vessels of a similar conical form, says, that he used 
these last with advantage. 

Some hours before filling them, we immerse them 
in a large basin full of water called the mould trough, 
(bac k formes,) whence they are taken and left to dry 
a short time before the moment when we are to pour 
in the sirup. We cover their opening with some old 
linen, or, better, with a cork. 

Thus prepared, the moulds are put in the fill, (empli,) 
and ranged in two lines, the lower part against one of the 
walls of this atelier; this is what is called the plantation. 
They are sustained in this position by other moulds 
placed on their base. A workman now detaches with 
the iron spoon the sugar which is attached to the bottom 
and the sides of the cooler, and stirs it, to mix it with 
the mass which remains fluid. He continues to stir 
it till the cooler is wholly empty. 

The workman charged with the business of pouring 
the sirup into the moulds brings to the cooler a 
copper basin which he holds by the two ears. This 
basin has a nose, in the form of a large gutter, very 
broad, by which the sirup is poured into the moulds 
without danger of spilling. It will contain 12 or 15 
pints of sirup. Another workman takes the sirup iu 
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the cooler, and with it fills the basin two thirds. 
The basin thus filled) the workman pours it into the 
moulds, taking care to divide this first charge between 
two or three. It is the same with the second, which 
he pours into the next moulds, and so on successively 
till all the moulds have nearly an equal quantity of 
sirup. This is what is called a round. A first round 
finished, he makes a second ; that is, begins again to 
pour new charges into all the forms, as he had done 
the first time, and continues in this manner till they 
are all filled, or the cooler is empty. Some hours 
afler the work of filling the moulds has been perform- 
ed, a crust is formed on the surface of the liquid 
presented at the upper part of the cone. When it 
has acquired a certain consistence, we pierce it with 
a wooden spoon about two inches broad, which we 
dip into the mould, and with which we stir the sirup 
for some minutes. Care must be taken in this 
operation to detach the crys als adhering to the 
sides of the mould, and to bring them as much as 
possible into the centre. The crystallization is then 
left to itself, and is quickly formed through the whole 
mass. Through all these operations the temperature 
of the fill (empli,) must be maintained from 15 to 20^. 
The characteristics which serve to show if the 
sugar is of good quality, if it is well baked, if the fill 
has been made at a suitable temperature, are the 
following: — The surface of the crystallized mass 
must be dry, and present a brilliant aspect. By the 
effect of the contraction of the sirup in solidifying, a 
slight depression of this surface must be produced: 
crevices will be formed in it. About 36 hours afler 
ttie fill, the temperature of the mould not being more 
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than about 20 degrees, we transport them to a. part 
of the factory called the bleachery (purgerie.)* We 
have previously arranged in this place a number of 
pots equal to the moulds that have been filled. These 
pots are of earthen ware. They must have a broad 
base, and their opening large enough to receive the 
point of the mould some inches deep. They must 
contain about two thirds of the rnolasses which must 
flow from the loaves; that is to say, 15 or 20 pints. 

After having withdrawn the stopper which closed 
the usual opening at the point of the mould, we place 
this on a pot. The molasses which flows at the first 
instant is so abundant that it will be necessary to 
visit the pots frequently, to change those that are full. 
In the {i\e first days the loaves give nearly two thirds 
of the molasses they contain. To facilitate their 
flowing by preserving their fluidity, we maintain the 
temperature of the room at 129 or 15^. 

To hasten the separation of the last molasses, which 
takes place rather slowly, we bring the moulds into 
another place which we can raise to a temperature of 
40 or 50^. There they are placed on new pots, after 
having thrust into the point of the loaf an iron bodkin, 
to pierce it, make an opening, and facilitate the 
flowing of the molasses. This operation is repeated 
as often as it is perceived that a mould does not flow. 
After having remained again five days in this second 
place, the loaves are dry and are taken away. For 
this, after having detached with a knife the base of 
the loaf from the sides of the mould, we take these 

I I I I I I . II ■.!! II I I I ' 

* Place so called, where the sugars are put to whiten, and to drain 
off the ipolasses. 
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IKUMM^ fiiXt mod' place them on the floor, their pomt 

JI^MAb^^titi !et?e them in this position for a couple 

^^IWM Then, seizing the point of the mould, we 

WHtm, a jerk, which detaches the sugar and makes it 

mXnif iiB own weight. This is what is called to loose 

IK Mi^^, (loche'r.) The mould is then taken away. 

^* ^Aii^peci which the loaf presents is of a cone of 

ti4<llB^0^r, whose tint goes gradually deepening from 

the^tase to the point. All the heads of the loaves 

WKuill i^tain always some humidity and a portion of 

taWsi^s which colors them and makes them viscous, 

iiiW Inland thrown into one mould to dry. They are 

piat'hrlhe sirup in clarification. The molasses that 

wmW ftein the moulds is put together, to be concen- 

thiflii and baked again, in order to obtain all the 

^^^^kiSizable sugar in it, and which sometimes 

iWdfiiits to a sixth part of the sugar already obtained. 

In some factories they rebake the molasses immediate- 

fl^*bli*jts flowing; in others they preserve them to use 

^^r 'the work is gone through. For this they are 

pnt tu reservoirs, or in casks placed in the cellars or 

<soel- places, to be taken up afterward. This last 

ittethod has the advantage of not requiring particular 

lyparatus, and of not interrupting the course of 

<i)pidmions; but it requires vessels to contain the 

nMihsjies and magazines to keep them. Beside, ac* 

^orthg as the season is more or less favorable the 

d^iftisses run the risk of undergoing alterations. In all 

«fa*»they are treated in the same manner that is to say, 

A^.are evaporated to bring them to the same condition 

asthe sirups of the first baking. Their baking must be 

{HKhed a little farther than that of new sirup. The 

loaves made from them also require a little more 

8 
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time for their refiaiiig. Some factories are in tli9 
custom of clarifying them with a small quantity .of 
animal black. But then, if they mark more than 24^ 
of the hydrometer, water must be added to reduce 
them to this density. Without this precaution it will 
be very difficult to filtrate them. ' The molasses 
obtained from a second crystallization has an acrid 
taste, and can only be used for distillation. 

The mode of crystallization that Achard pursued is 
so different from that above described, we think 
readers will be pleased to have it repeated here. 

Achard, as we have already said, concentrated his 
sirups by heating the cauldrons that contained them 
with vapor. He thereby prevented the change of a 
portion of crystallizable sugar into incrystallizable, as 
happens by a too long exposure over the fire; but it 
was altogether impossible by this mode to push the 
baking to the point that we have said is practised, 
that is, to mark 90^ on the thermometer, as the point 
of concentration to which the sirup must be carried. 
Achard obtained but a very small quantity of crystals. 
To supply this defect of sufficient evaporation, he 
put his sirups in vases, which presented a large 
surface. The sirup concentrated to 28? of the 
hydrometer, was distributed in these vessels in very 
thin beds, then exposed on a stove to warm air. He 
produced a slow evaporation of the liquid, and the 
bottom and sides of the vessels were covered with a 
bed of crystals nearly like those that form sugar 
candy. He broke these cakes as soon as formed, and 
when he had a sufficient quantity of crystals, he caM 
them into moulds, like those above described, to drain 
off the molasses. This operation required a con8k[e^ 
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ttbte''ttme, nnmerous evaporating vases, and very 
lam' Moves. It would be impossible to follow this 
dethtni in a large establishment. We have only 
spoken of it, to tell what has been done. 

M. M. de Dombasle used, a long time, an appara- 
tus warmed by vapor, to concentrate the sirups, at a 
density of 329. The apparatus was as follows: — 

On a horizontal copper sheet of 15 feet long and 4 
feet broad, the edges of which were raised, he placed 
a bed of sirup at 32^, about one inch and a half thick. 
This sheet was fixed on a wooden leaf, and supported 
by iron bars 6 inches long. The whole was fixed 
over a cauldron that supplied the vapor, on masonry. 
The author, who accords to this mode great advan- 
tages over all others; acknowledges, however, that it 
requires a large space and a great number of cauldrons, 
«ince,the sirup must remain quiet eighteen and some- 
times twenty-four hours, to come to the point of 
concentration at which it will crystallize. 

Refining of Sugar. 

The colonies supply us first with brown sugar, or 
muscovado; second with sugar cleaned, or gray refined 
sugar, gray cassonade; third, with clayed sugar, or 
white cassonade; fourth, with refined and powdered 
fittgar. That which the domestic manufactories give, 
which is extracted from the beet, is brown sugar. 

In these different states the sugar will not be 
proper to all the uses for which it is employed. It is 
mixed with some foreign matters, and thickened by a 
quantity, oflen very considerable, of molasses, which 
colors it with a tint more or less deep, and gives it a 
disagreeable taste and flavor. The sugars of the 
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eoJoniea which are always made with a great e%m» 
of lime contain almost always a great proportion <# 
this alkali, so that it will be easy to recognizo ^ 
presence by their acridity. Beside the necessity of 
separating these different sabstances, H will be alsa 
necessary that the sugar acquire a perfect whiteneis^ 
a fine and sugary grain, hardness, and a crystalliai9' 
brilliancy. These qualities do not make a sugar more 
perfect than another, but they are much sought by 
the consumers; and it is in the manipulations to- 
which it must be subjected to acquire them that the 
art of the refiner consists. 

The operations of refining are much simplified by 
the application of animal charcoal in the purification 
of sugar. Before it was used, all the kinds of sugar 
coming from the colonies could not enter into the 
manufacture of loaf sugar, and they took care to 
work separately the muscovadoes and the white 
cassonades. It was necessary, on their reception, to 
open and separate as exactly as possible the different 
qualities of sugar, to put each in a particular tray. 
Now this operation has become altogether useless, and 
we do not know that it is practised in any refinery. 
They are content, when they work brown and clayed 
sugars to do it separately, the first always requiring 
proportions a little stronger of clarifying agents, and 
a longer time for separating the sirup from the crys^ 
tals of the loaf sugar. For the rest, the refiner caft 
judge what qualities of sugar he may mix, and in whi^ 
proportion he must mix them to obtain a sugar of a 
particular quality. A little practice will make it easy 
to decide in this point, and to be able to know wilk 
precision the results before-haod. 



" - B<fi>r« duscribiog the proeesses now employed fbr 
tW'Ntifliiig of sugar, it is proper to raefttion those 
fytm99\y followed. The clarifying cauldron, in which 
iitefMgar underwent the first operation, was cylindri- 
tml^ with a flat bottom. It was about four feet and a 
h«df in diameter, and an equal depth. They increased 
tb^ eftpacity of this cauldron nearly double by a Slope 
or border of sheet copper rivetted to it with iron cramps. 
After having nearly two-thirds filled the cauldron 
with Ihne-water, they added the brown sugar brought 
by two workmen in tubs with handles. The mixture 
was stirred to hasten the dissolution of the sugar, 
and prevent its precipitation to the bottom of the 
eauldron. They use3 for this a large wooden spoon 
of the form of a paddle. This paddle was at least 
eight feet long. The fire was kindled while the 
ctfuldron was filling. When the liquid began to be 
ht^t, that is, afler about an hour, they poured into the 
eauldron about two pints of ox-blood, and continued 
fi)r some minutes to stir it with the spoon, and then 
lefl the liquid to repose, the surface of which began 
to be covered with a bed of scum. At the moment 
it was perceived the cauldron was coming to the point 
of ebullition, the fire is abated in order to allow the 
3Mim to be separated; for by the boiling motion it 
will be carried into the mass of liquid, and the clari- 
fixation cannot be easily effected. The earthy diatters 
accidentally mixed with the sugar, will be precipitated 
to^the bottom of the cauldron. When it is thought 
that all the scum is collected on the surface of the 
liqifid, and it appeared black and dry, a workman, 
with a large skimmer took H off earefblly and threw- 
it in a tub at the side of the cauldron. After having 
8* 
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ttken off thk first acim it aatigfied hiw jfthe d iiMi il 
w«s well clarified. For this, the workawn :1iiiiif 
plunged his skimmer in the liquid, wkhdwiW'^'H^ 
and, hokling it to the iight^ he obnerted if ik^^iiimf 
that run from it presented a perfect Hmpidft^pH!f>the 
liquid showed jet some small parcels of scunM^ it 
appeared thick, he finished the clartficatiM^'' nd 
gave it some coverings, * that is, added anewa'^lat 
of blood diluted in six to eight pints of water. Vlk^ 
sometimes also examined the liquid, taking a MtCte'of 
it in a silver ladle or one of some other suitable flueM^ 
When they wished to relieve the whiteiie«i of the 
sugar by a light tinct of azure, they threw at tju» 
moment into the cauldron a tittle superfine iadigo 
reduced to impalpable powder, whicfe had beea slrdaa- 
ed with water through a wooUeiri stuff* to separate <fce 
grosser parts. In some factories, instead of iiid%e 
they used blue cobalt. The sugar brought to* a 
perfect transparency had to pass into the eauldron 
for settling. For this purpose there were placed on 
it two iron bars, traversing it, which supported as 
oblong chest or a large panier of ozier, called a 
strainer. This strainer was lined inside with a eMh 
of woollen stuff*, through which the Sirup passed, 
being brought to it, by a gutter, into which it was 
poured with buckets. The sirup left on the surf5ice 
of the cloth the earthy matters ahd impuritted that 
remained after the skimming. At this moment were 
added, pouring them equally over the cloth, the fine 
sirups that were to come into the sugar. The matfers 

*"~"~*"^— ■—".*"■"— "—"i^— —■—""— ^——"^-^——^— «i—"~—^«i^—i^.—ta— i.«fc^i^i«*«««««i^,«***^*^^ 

^The effect of adding this blood n to imise m second leiHDifldd it '» 
t)iawec4)M»8oyer0ig. [Tnmt.} 
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n^sAafmM.^hj the wigar soon tnorasted tke oloth, 

S^ivMi .aMMt then neceasarily be cfaasged. In aome 

,5««ia«iiea they used a large piece of cloth of fire 

qipaiftirs in breadth, folded zig zag in a box. Wh«n 

9gOi^ part waa encrusted, it was moved a little to briag 

Hdnothor to the bottom of the panier, and the whole 

fMlftDSAh of the piece was thus made to follow. The 

rnlJfl)^#atei* eoiployed in this first operation was not 

ytMbpensable ; it was frequently supplied by pure 

'lo^^l^r- It was remarked, however, that the presence 

d^.m Maall quantity of lime in the sirup facilitated 

•)<the. operation by contributing to the formation of the 

^ grata* 

<riM.'i31ie sirup taken from the settling cauldron, either 
-liV^h a )>ump or with basins, was carried into the 
'iiMf9g cauldron. This cauldron, the dimensions of 
«;jVJbA^h were equal to the clarifying cauldron, except 
J it had no border, was half filled with clarified sugar. 
HtTba fire was then kindled and made to burn briskly, 
iiin.order to carry the liquid to ebullition as quickly as 
■ possible, and render the evaporation more rapid. 

The. liquid being brought to the point of ebullition, 

.jitbe fire is moderated in order that the sirup which 

ibises very much should not spill over the edges. If 

■A^ sugar rise too much, the workman threw in a little 

,'lmtter to reduce the ebullitioo; for it was necessary 

'iitoi keep the boiling low, and the sugar rising above 

ithe bottom of the cauldron, more directly exposed to 

-^d^e action of the heat, necesi^arily retarded the evap- 

'laiation, and the sugar remained longer over the fire, 

while the baking was finished in a half hour at most. 

' When Ahe refiner judged that the sugar had come to 

a suitable point of concentration, he asmired hiansielf 
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by taking the prooC This proof is tfaie same that kl^t 
been already described under the name of proof bj| 
the thread, when speaking of the baking of the BUg«ir^> 
The sugar baked was put into the coolers. Tb^> 
subsequent operations not having undergone anjr- 
changes, we shall resume them after having descnlKd- 
the processes now used for the clarification of sugi^*^ 
The scums taken off by the skimmer in the clarify -i: 
ing cauldron, and those which adhered to the filtre,; 
were collected, put again into the cauldron with limo*-; 
water, and then thrown into a filtre of strong cloth, r 
That which remained on the filtre was pressed, to get 
out all the liquid, and the water served in the follow- 
ing clarification to dissolve the brown sugar. 

Clarification according to the JS*ew Process. 

The cauldrons we use in this mode of clarificattoa- 
are like those we have described in speaking of the 
ancient process, only they have not glacis nor border. 
We pour pure water in them to about two-thirds full, 
and add a quantity of brown sugar, sufficient to make 
a solution which will mark 30 or 32** of the hydrome- 
ter. This density of the solution varies according to 
the quality of the sugar. The rich sugars cannot be 
carried beyond 30^, while we can give 32*> to dry 
sugars. These cauldrons have a cock at their bot^ 
torn, which will empty them wholly. Having put in* 
the cauldron the proper quantities of water and sugar,* 
animal charcoal is added in the proportion of four tO' 
five per cent, of sugar, and the fire is lighted. We, 
stir the liquid carefully and with many repeated ' 
strokeif, to mix the charcoal uniformly in the wlK»le' 
mtBB. Alter the strap has come to ebullition, wo ketf 
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u^ fhib t«na(»eratare for about one hour. There rises 
to the fturface of the liquid a large bed of scam. 
Carftis taken to moderate the fire, so that it shall not 
of«i*flowthe edges of the cauldron. During this time 
we have diluted in a tub some pints of ox-blood, 
which we throw into the cauldron, taking care to 
stir it briskly for some minutes. The ebullition, 
arresited by the addition of this liquid, soon begins 
again; we maintain it for about a quarter of an hour, 
after which we turn the cock and let the whole out on 
the (litres, and fill the cauldron anew for a second 
clarification. 

The filtres are large rectangular chests, fifteen 
feet long, and about three feet high, the sides of 
which are covered with sheet copper. Their bottom 
is of open work. These chests are furnished inside 
with a woollen stuff, strong and well laid. They are 
placed at a level with the ground over a cistern or 
reservoir intended to receive all tlie clarified sirups, 
and which on that account is called the reservoir of 
the clear. The number of filtres varies according to 
the importance of the refinery. 

A workman raises, by means of a pump, the cleared 
liquid from the reservoir into an upper basin, whence 
it may flow into the baking cauldrons. They have 
generally adopted in the refineries, vibrating cauldrons 
to bake the sirup. They have three great advantages 
over the old fixed cauldrons. Thus, when they draw 
the baked sirup from one of these old cauldrons, the 
pavl of the vessel which the liquid has left in subsid- 
iag, is covered with a bed of sugar which is subjected 
t<^ a temperature sufficient to decompose it; beside, 
th(% 4Moaee4iOg operatieo is disturbed by this buml 
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sugar. The cauldron itself, in a very short time, e|^ 
periences a very sensible deterioration. Th^se iib* 
conveniences cannot take place with a vibrating caut- 
dron, which has none of its parts exposed to the fire,^ 
when the sirup is withdrawn. 

The vibrating cauldrons used in the refineries, are 
in all respects like those we have described in speak- 
ing of the baking of beet sugar. We refer our read* 
ers, therefore, to the description already given. 

The workman charged with the baking, fills hi« 
cauldron by opening a cock, which brings the cleared 
from the reservoir in which it had been raised. This 
-cock is placed so high as not to prevent the vibrating 
motion of the cauldron, and in order that the sirup in 
falling from this height shall not fly back, it is made 
to flow in a cloth tube, which descends from the cock 
into the cauldron. The cock may also be placed 
very low, by giving it the form of a swan's neck^ 
which is closed by turning it vertically. The height 
of the baked sirup must not exceed four inches.* 
The point of baking is sometimes ascertained as ift 

* M. de Dombasle says, that he obtained the greatest advantages 
•from a graining made by vapor in the following manner: — He made 
some plates of copper of 80 or 110 square feet of surface, having »* 
■edge, and being fixed on a frame of wood which was set in a foonda* 
tion of masonry over the cauldron, preserving a sufficient inclinatio*. 
The sirup placed in an upper reservoir and concentrated to 32**, hVa 
On this plate, and forms there a bed of an inch and a half tb1cfc» 
which in a short time comes to the point of concentration necefi^ 
to crystallization, and forms on the surface a bed of crystals, whi^ 
it is often necessary to break and take off. It is proper to observe, 
that the Fugar obtained by graining by vapor has not so good and 
pleasant a savor as that prepared by the immediate action of fire. 

[J. F.l 
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the preciediDg mode, by the proof by the thread, but 
oneiier 1)|' that of the breath, the signs of which we 
fa|ft?e already mentioned. 

* '^e chief merit of a workman charged with baking 
fh^lsirups is to seize precisely and regularly the suit- 
able point of baking, according to the different quali- 
ties bf the sugar^ He must have much skill, tact and 
attention, in order not to be deceived therein; the 
fb/lnition of the grain being altogether dependent on 
the perfection of the baking. Thus when the sirup is 
fldt sufficiently concentrated, the grain will not form 
but in very small quantity, and the sirup which will 
flow will be so much more abundant. If, on the con- 
trary, the baking is too strong, the sugar will form in a 
rirass, and the liquid part be separated with great 
difficulty, and may be even so shut up in the interior 
as not to be separable. 

We must repeat here the observation already made 
iti the course of this work, on the advantage it will be 
to determine the point of baking by means of a ther- 
mometer, or at least to make use of one to announce 
the approach of the baking point, and that it is time 
to make the proof 

However this is, the sugar when ascertained to be 
b^ked, flows from the vibrating cauldron into the fill 
of moulds. The animal charcoal mixed with the albu- 
minous matters, and with the impurities in the sugar, 
apd of which it has been deprived, is washed in water, 
and oast on an appropriate filtre. The water that 
flows from it, is used in the operations following the 
clarification to dissolve the brown sugar. The char- 
coal itself, enters for one part into that which is used 
in this operation. 
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It 18 easy to see^ that this method has great adfiie; 
tages over the old. It dispeoses with the laborioq% 
aad nearly always imperfect work of skimming, Wfl 
have no longer need to go through the processes witfe 
masses of scum, as has place in the refineries. Illi 
brown sugar on its arrival in Europe, contains a c|vai|*' 
tity, larger or smaller, of acetic acid, which is d^v^r 
oped in it during its passage by the fermentation^ HI 
first vinous, and afterward acetous of a part of ilip 
molasses. This acid does great hurt to the operatiooB 
of the refinery. The carbonate of lime, which makM 
a part of the animal charcoal of commerce, perbapf 
also the ammoniac that is found in it when this chs^ 
coal is not finely broken, appear to act in saturation 
this acid. This last substance acts equally on t|ie 
viscous matter, rendering it more fiuid. In some r^ 
fineries where they have distinctly recognized thia 
acidity of ^ugar and the property that lime has of 
making it disappear, they have retained of the old 
process, the habit of dissolving it in lime-water, in* 
stead of using pure water. But this method is nearly 
useless, now that it is known that animal charcoal ha9 
the property of saturating the acid. We know, beside, 
that it has power to precipitate the salts and alkalies, of. 
liquids that hold them in solution, so that it aets 
equally on the sirups that may hold lime in solutios. 
The decoloring properties of charcoal contribute alio 
to diminish the number and duration of the operations, 
and give us the facility of obtaining very handsomo 
loaves of sugar, from sugars which formerly furnished 
only a very inferior quality. 

We have said that the sirup when baked flows from 
the cauldrons into the cooler, which is placed in the 
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Tonnk dttfligiiited im^r the name of the fiH. They 
mMStitt^s have many coolers. This depends on the 
^^iialtiltf of sugar on which they operate. These are 
Mi|[e' copper basins which will take several bakings. 
WIen the first baking comes into the cooler, we stir 
it Btrottgly with a spoon, to determine and facilitate 
tlie^MtBationof the grain. There is, in fact, quickly 
fl^mted on the surface of the liquid a crust, several 
lilies in thickness. The bottom and sides are also 
c^ver^d with crystals. When the second baking is 
^ttred in, it is stirred to work a mixture of the two. 
This stirring is repeated to each new baking, in order 
that the liquid mass may be entirely homogeneous. 
In the space of time which elapses between one bak- 
ing and another, there is almost always formed a 
cmst, which, by the different stirrings is broken, and 
which, being precipitated, serves as a nucleus for 
new crystals. When the lust baking is poured in, we 
detach, with the paddle or iron spoon, the sugaf 
attached to the bottom and sides of the cooler: we 
stir it carefully, to mix it with the sirup, and to niain- 
tahi it in suspension while we are filling the moulds. 

The beauty and perfection of the products depend 
very much on this stirring of the sirup in the cooler. 
If the liquid has not been properly stirred, the grain 
of the refined sugar will be coarse and porous. Its 
color even will not always be of so brilliant a white. 
The grain, on the other hand, will be broken if the 
agitation has been violent and too long continued. 
The sug^r, although very pleasant, will not have 
closeness of grain nor brilliancy. 

It is indispensable to have in the refineries moulds 

of difl^rent sizes, according to the quality of su- 
9 
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far we with to have in the loaf. Thus, there are wc' 
kinds of moolds known, viz.— i- 

Tke $mall tvoo^ eleven inches high, and five in 
diameter at the base. 

The large two, eighteen inches high, and six in 
diameter. 

Tke three, seventeen inches high, and seven and a 
half in diameter. 

The four, nineteen inches high, and eight in 
diameter. 

The seven, twenty -three inches high, ten in diameter. 

The bastards, or vergoises, thirty inches high« and 
fifteen in diameter. 

The size of these moulds is regulated by the 
quality of the sugar they are to receive; the larger 
serving for the more inferior sugars, and the smaller 
for the sugars of best quality. However, the sipaUest 
moulds are not now much used, the /our and the sevem 
being those most commonly used for the finest sugars, 
and the bastards never receiving any but the sjrup 
produced from rebaking the molasses. 

The size of these last moulds was not taken arbitra- 
rily: it belongs to the necessity we are under of push- 
ing the point of baking so much farther, as the sirup 
is more poor, and it must then be put to crystallize in 
larger masses, because that in the small moulds, it 
will be formed in a thick mass, that will not be drain- 
ed of the molasses, which remains still in it. 

Two or three days before filling the moulds, they 
are pat to soak in the mould-trough. The new ones 
have even need to remain a longer time, in order to 
let them be saturated entirely with the water. When 
this precaution is neglected, the loaf adheres strongly 
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* \6 ttiiti?,'attd can onljr be drawn out by breaking th«Bi. 

To guard the moulds against shocks, they are fitted 

on iJ^e outside with hoops, which serve also to support 

them when they are cracked. £ach mould must be 
'^accompanied with a pot with a broad bottom, the 

opening or neck of which will be able to reeeive the 
^'vdohli: The size of these pots must be proportioned 

to that of the moulds they have to hold. Some hours 
'' belbfe filling the moulds, we take them out of the 

water, and set them to drain, and stop with old linen, 
*6y with a peg, the hole at the point. They are then 
''dkrticd to the fill. There they are placed in two or 

three tiers, according to their size, through the whole 
''''length of the fill. All being suitably disposed, the 
' ^wdtkmen bring to the cooler the pitcher in which 
' 'tixey put the sirup to be poured into the moulds, tak- 

ihg care not to fill them all at first, but to one third 
* of their capacity. This is the first round. For a 

i»eeond round, they add a like quantity, and fill them 

• two thirds. They are arranged in such manner as, 
at the last round, to distribute in each mould a nearly 

-- equal quantity of the grain formed in the cooler, and 

' - which being precipitated notwithstanding the agitation 

' is drawn up last. 

The moulds thus filled are left to themselves till a 
crust is fi:)rmed on their surface. Then a workman 
takes an instrument called a knife, a wooden spatule, 
four feet long, an inch and a half broad, and ^ve 

' lines ^ thick in the middle, the edges being slightly 
ircolloped. The workman holds the knife by one of 
the ends, which is rounded: he thrusts it in quite to 

' * nearly half an incb. 
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the bottom of the mould: he moves it round two or 
three times on the inside, to detach the crystals ad- 
hering to it: he repeats this a half hour, or three 
quarters, after the first. The object of this is to ren- 
der the grain uniform and close through the wliole 
mass. About twenty-four hours after the filling of 
the moulds we carry them into the upper stpry. There, 
after having taken out the linen stopper which closed 
the opening of the point, we introduce through it a 
bodkin, which we call a prime, to disengage and facili- 
tate through it the flowing of the molasses. Then 
each mould is placed, point down, on a pot. 

At the moment the moulds unstopped are placed on 
the pots, the sirup which is not crystallized begins to 
flow, and the upper part of the loaf or paste soon un- 
dergoes a change in its color. After some hours, ten 
or twelve or more, it has passed from a red to a clear 
yellow, drawing towards white. The weight of the 
moulds diminishes by reason of the flowing out of the 
sirup; but this leaves void interstices between the 
crystals; so that the volume of the loaf is the same in 
the solid state as that the sugar occupied when it was 
poured liquid into the moulds. We must take care 
to change the pots on which the moulds are fixed as 
they become filled. 

To facilitate the flowing of the sirup, the tempera- 
ture of the chamber is raised by making a fire in it. 
In summer, this flowing goes on very well at the ordi- 
nary temperature. 

When we think this flowing is finished, which com-- 
monly is at the end of two or three days, we examine 
some loaves. For this, after having separated with a 
knife the base of the loaf from the sides of the mould. 
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we place over it the palm of the lefl hand; with the 
right hand we seize the mould toward the point, and 
tarn the point up. Then, knocking the base of the 
raoold on a block of wood, the loaf is detached and 
(kHs into the hand. Nothing more is to be done but to 
take it from the mould. 

. If the loaf of sugar is very smooth at the surface, 
the grain very pearly, and the head where the sirup is 
collected is not too brown, — if the loaf presents a cer- 
tain degree of consistence, it is judged to be in condi- 
tion to receive the operation of claying, or taking off 
tlie syrup. But first the loaf must be detached from 
tbe mould. This operation is done for all of them in 
the same manner as we have said is to be done for 
the examination — with this difference, however, that 
thej are not taken out of the mould. The sugar that 
is separated at the base with the knife, is thrown into 
a chest, and reserved for the operation which immedi- 
ately follows. 

As soon as they are separated, the loaves are 
replaced on the pots; and when this operation is fin- 
ished^ we proceed immediately to that, the object of 
which is to make the bottoms. For this, having 
pounded and passed through a fine sieve, the sugar 
coming from the lochage (or process of separating) 
or, in case there is not enough of this, some white 
cassonade, we fill the empty space at the base of each 
mould, to within half an inch of the edge, with a bed 
of this powdered sugar. It is united perfectly, being 
heaped on with a trowel, particularly made for this 
use. The loaf thus prepared may be submitted to 
the operation of claying or separating the sirup. 

9» 
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Claying ike Sugar. 

The operation of claying consists in placing at the" 
base of the loaf, a bed of clay diluted with water. 1 
This water dripping from the claj slowly, descends / 
by its weight, is infiltred into the loaf, increases tiie.* 
fluidity of the sirup that remains uncry^talltzed, and ; 
thereby facilitates its flowing out. All clays are not .' 
suitable for this operation. It is necessary that whirt * 
we make use of should be very pure; that it should 
not be mixed with oxydes of iron or coloring matters. '. 
It must also not contain but very little* sand, other** 'f^' 
wise it will let the water escape too fast. About the r 
environs of Rouen and of Saumuris taken the greater ' 
part of the clays employed in the refineries. Before 
being used, they are prepared by throwing them into 
large vases, in which they are repeatedly washed by 
decanting. They are passed through a colander to u 
separate the gravel they contain, and diluted to the 
consistence of thin paste. In this state it is put with ' ' 
a copper spoon on the base of the loaf The thick* ' 
ness given to this bed of clay varies according to the / 
quality of the sugar. It is thinner on the fine sugars : 
than on those of inferior quality. f 

We leave this first bed on the loaves to dry^ which * 
occupies six or eight days; then we cut out the clay :- 
all round the moulds, and take it ofll At this time : 
this bed has acquired the consistence, and bears the 
name of esquive. The clays are washed to separate ' 
the sugar attached to them, and worked anew, like 
new clay. They brush the surface of the loaves, to^ - 
take ofl* the clay that is adhering to them; and with*. ^ 
draw BQme of the forms, to see the effect produced by a 



this first claying. They make new bottoms with pow- 
dered sugar, and over them put a second time a bed 
of^tiapf precisely like the first, and leave it to dry. 
Inlfcese two operations care is taken the first days to 
keffp the windows closed, so that the clay shall not 
dry too quick: they are aflerwards opened, only that 
the elay may be separated more easily. After the 
sece&d claying they make anew the visit of the loaves, 
to joilge of the state of their purification. 

The aumber of clayings they give to the sugar, de- 
pends oa its quality, the finest being clayed two and 
three times, and the most common receiving even four 
sueeesBive beds of clay, except the bastards, that re- 
ceMonly two. 
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Drying the Sugar, 

Tile bt>t-houses are buildings nearly square, high, 
divided in their height by lattice stages, on which 
the loaves are ranged. To warm it, there is a large 
cast-iron stove, in which the openings of the hearth 
andihe ash-pan lead to the outside ; and some feet 
above this stove is a form also of cast-iron, which cov- 
er* it in manner of a screen, to prevent the too direct 
action of the heat on the loaves placed immediately 
above. The roof of the hot-house is pierced with 
large windows, which open in the manner of trap- 
doors, in order to give vent to the vapor which is pro- 
duced in great quantity, especially at the commence- 
ment of the operations. 

The loaves are placed on wooden platters, and 
ranged in the hot-house on the open-*work stages. 
Care must be taken to give but a very moderate heat 
m the hegiiining, and to augment it gradaaliy, cmrry^ 
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ing it finally to 50^ Reaumur. This operation laati^ 
on an average, eight days. 

In speaking of the hot-houses in which the sagir 
is dried in the colonies, we have said, that when w 
should come, in the order of the operations, to ipiJt 
of the hot-houses of the refineries, we should nal^ 
some observations on their dispositions, and ofifii^ 
principles on which they are established, calculatef 
to correct the false ideas of the refiners about vaporv 
zation, — ideas which have led them to give to their fcoP 
houses the dispositions least proper to attain the 
they propose. We will enter on some explanatioiV 
on this subject. 

An error generally prevailing among those WW 
have not made a particular study of phyfeics, is, tntt 
heat is the only agent of use in drying, and they tie 
no account of the circumstances that accompany ub 
production of vapor; circumstances which, howeTtfr* 
have the greatest influence on the dryings. Hw 
acts in fact only in a secondary manner, in inoreasijtf 
the property of the air to charge itself with a greaS 
quantity of vapor. It is therefore the air that is tte 
agent really useful in this operation, the heat being ^ 
no use, but as a means of transportation, to act^ 
great masses of air. If we could, by means pure^ 
mechanical, establish a sufficient current of dry 9Sit^ 
even at 0^, the desiccation would be none less, — whife 
if we give 100** of heat to the air, if we do not haye 
it renewed, it will have no effect. 

One may well conceive how faulty is the construc- 
tion of the hot-houses in actual use, in which, by tlw 
position of the stove in their interior, it is not possibk 
to have a current, so that we can merely heat the 
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bodies, both solid and liquid, which are placed with- 
in jthem:, and the separation of the water that is fixed 
in the Joaves, and which is evaporated,, is only effected 
^ jtbe considerable increase of volume that it takes 
^^«^sing to the state of vapor, which obliges them 
tpkeep ppen all the windows at the commencement of 
<^€^ work. However, they will say, they do dry in 
s^4^ hot-houses. This comes from the fact, that in 
spittf of the care taken to close them entirely, there 

S re some cracks, by which the warm air charged with 
^le vapor, escapes. Thus the desiccation takes 
place very slowly. This mode of heating, has, more- 
over, great inconveniences, which it is well to point 
^ut, though the refiners are daily in the way of know- 
raff them. The vapor formed in the beginning, and 
wqich fills the whole room, softens the loaves. This 
softening is even sometimes so great, that they gink 
int^ their weight, and are melted. It sometimes hap- 
pens that the fire, pushed too briskly, makes some 
part of the loaves red: this is what is called heat 
struck. The length of the operation, which is pro- 
longed for many days, makes great expense of fuel. 
It will be very easy to avoid all these inconveniences 
ftf changing this arrangement of the hot-houses, re- 
pacing the stove by a calorifere of warm air placed 
outside of the hot-house, into which we bring the 
current of air that is charged with vapor, and to which 
we give a vent, proportioned to the opening by which 
it is brought in. 

On taking them from the hot-house, the loaves are 
carried to the store-house, to be put in paper and sent 
to market. 

The quantity of sirup that flows from the moulds 
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in the operations of refining exceeding much that tX 
the sugar in loaf, this product is of great importance 
in the manufacture; and it is the portion more or less 
profitable that we draw from it, on which depeiiib 
frequently the prosperity of a refinery. It is there- 
fore necessary that we treat here of the uses that may 
be made of it. 

The syrups obtained in the process of clapng are 
of two sorts, to wit: first, the coarse sirups; these 
are they which flow first, when, afler having unstopped 
the moulds, we place them on the pots, they are red, 
fat, and little suited to furnish sugar: second, the 
fine sirups that flow in the pots afler we have changed 
the moulds, and during the different clayings. We 
give also the name of shaded sirups, (cou verts,) to 
the coarse sirups, and of clear sirups (decouverts,) 
to the fine. These are scarcely any thing but melted 
sugar. They collect and preserve separately th«e 
two qualities of sirups. The first sometimes go into 
the clarifying cauldron, and the second are poured, 
as we have said, on the filter, and are mixed with 
the clarified in the avale-tout. At other times the 
coarse sirups are rebaked separately, and serve to 
make loaves of an inferior quality to those which 
have been moulded. 

It is perhaps not unuseful to repeat that the baking 
must be pushed so much the farther, as these sirups 
have been more exhausted; for otherwise the sugar 
will not form but with great difficulty. Also we roust 
not unstop the moulds of the bastards, till six and 
even eight days after they have been filled. Their 
purifying is also much longer, though they are aeeu»- 
tomed to give them but two clayings. All the points 
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*or beads of the bastards are cat; for it will be 

nep easary to wait too long for their complete desicca- 
.tiofi. They are, beside, always colored. They 

alsQ make them enter again into the clarifications. 
.The, sirups that come from the bastards bear the 
jiame of molasses. They are wholly exhausted, and 

caa only serve for distillation. 

It has been proposed to exchange the claying for a 
.sort of washing with alcohol. It was found on the 
^Jfiict that concentrated alcohol dissolves very well the 

coloring principle, and does not act on the sugar. 
. M. Chaptal, who has made many experiments on this 

Sttfiject, has settled the point, that the loss by the 

,^ohol, which goes as high at least as a half kilo- 
,,gramme to a loaf of sugar of ten pounds, whatever 

j^ecajutions were taken, renders this process too 
;, expensive. The sugar retains, beside, a slight odor, 
.-,,«hich is developed more as it continues longer in the 
^p^per. M. Chaptal, who has also attempted to clay 

his pugars by substituting the sirup for water, says 

that the experiment satisfied him that in practice this 
■ substitution is disadvantageous. The loaves of sugar 

clayed in this manner were fat, without consistence: 
. it was not possible to dry them; and they adhered so 

to the moulds, that when he attempted to loosen them, 

they were almost always broken in pieces. Changes 
. have been introduced in latter years, in the refining 

of sugar, too important not to be mentioned in detail. 

We shall follow the order of the dates in which these 

changes have been introduced. 
In 1812, Mr. Edward Charles Howard, of West- 
. boro* Green, in the county of Middlesex, obtained 
. a patent for a new method of refining. This is the 
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detail he gave of his operations in the specificalM 
that accompanied his patent. .t 

After having mixed, as rapidly as possible, m^% 
cauldron lined with copper, quantities of water mfSi 
sugar or of muscovado, so proportioned that the mu^ici 
had, at the common temperature, the consistency) .of 
thick mortar, he let it stand for one or two hotlts; 
then he raised the temperature of the cauldron Id 
70^ or 75*> Reaumur, by bringing vapor under it ia.^ 
double bottom. As the mixture became liquified. bj( 
the effect of the heat, he added sugar, to diminish ft« 
fluidity. He then filled some large moulds with lb0 
pasty mass, and waited to withdraw the stoppers thai 
closed the openings at the point till they were coiB? 
pietely cool. He then let the molasses flow out. « 

This flowing being finished, he took from the basi^ 
of the louf a bed of sugar, as far as to the poiisil 
where it was colored. The sugar so taken off wafe 
mixed with cold water, so as to form a thick pastejq 
and for this purpose he spread it in beds on the hasfii 
^of the same loaves from which he had taken it. 
When this bed begun to be dry, he covered it with Ci 
shield of woollen cloth or felt, over which he poured^i 
cold, a solution of fine sugar saturated; or rather, h&] 
put on this sort of sugar claying; he kneaded it over^^ 
again, with water, and spread it anew on the loaC:i 
He repeated this operation many times, according t^ 
the quality of sugar he wished to obtain. Mr. How- 
ard said, that on sugar thus treated, and perfectly 
dried, he could without injury pour a sugary solutioa, 
or even pure water, without its penetrating. Whea 
it happens that the loaf is too porous, the sugar used 
to make the bottoms, must be pounded very fine, so 
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ftkai l3)^ wftter may leave it more slowly, and may not 
be uqequally spread, in the whole mass of the loaf. 
Ofie ma]^ ose^ to make bottoms, any other sugar than 
Ibat taken from the surface of the loaves, provided, 
iii^ever, it be always of a superior quality, or at least 
equal to that on which it is poured. 

The eotor of the molasses that iOlows fVom the 
lciares,'the rapidity with which the water is filtrated, 
s^vetoshow the moment when this first operation 
ipproaches its end. We may, moreover, be assured 
bf it, by withdrawing, from time to time, some loaves 
from their moulds, to examine them. It is necessary 
tohave'the temperature of the room, at the beginning 
of the operation, at about 12^, and to raise it after- 
wards to 22^, or even to 25**, when, after having 
poured the solution on them for the last time, the 
surface of the loaves begins to be dry. To promote 
the extrication of the fixed air from the loaves, it is 
proper, each time that we make new bottoms, to break 
the loaf at the base. 

All this first operation, merely preparatory, being 

finished, be withdraws the loaves from the moulds, 

he breaks them, to separate from the parts perfectly 

purified those which still retain some molasses, which 

niust be put into brown sugar to undergo anew the 

above operation. The pure sugar is dissolved in a 

cauldron with six parts of water, for five of sugar; he 

stirs it to facilitate the dissolution, and after having 

allowed time for the impurities to be deposited, he draws 

it ofi* clear into a second cauldron, in which the sugar 

is to be acted on, by agents proper to take from it 

the coloring matter it may still retain. 

He prepared, on one part, a solution of two pounds 
10 
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and a half of alum, in six pounds of water, for a 
quintal of sugar that he was to whiten; and on th^ 
other part, water of lime, perfectly pure. The water 
of lime is poured on the solution of alum, m «ocli 
quantity that the mixture will not change the yelJow 
color of saffron paper. It is then thrown on a filtre, 
to separate the deposit which it leaves in droppttig 
through.* 

He takes this deposit, dilutes it in some pints of 
the solution of sugar on which he is going to operate, 
and pours the whole on the clarifying caaldroo, 
taking care to stir it, to facilitate the mixing,. and the 
action of the clarifying agents on the coloring matters. 

The solution thus treated is left to settle five or six 
hours; afler which he draws off the clear liquid, and 
proceeds to the evaporation, which is produced by the 
heat of vapor at about 75^ Reaumur, and is continued 
till the density of the liquid is equal to 1.37, that of 
water being 1. (1.) The sirup is then changed into 
the coolers, in which it is stirred in order to form the 
grain, whence it is again taken to be poured into the 
moulds. When these are cold, he withdraws the pins, 
and the sirup that has not crystallized flows in the 
ordinary manner. 

When the base of the loaf is dry, he scrapes it, as 
we have said was done in the preparatory operation, 
and makes a paste that he puts on the base of the loaf. 



* The patent prescribes a great number of washings and fiUrations, 
all at least useless. The operation is reduced definitively to precipi- 
tating the alumine of the alum by lime. We haVe thought proper to 
suppress all these superfluous operations, and to point out only th« 
simplest means of arriving at the same result. 

(1.) Corresponding to 40® of the hydrometer. 
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if Ibis io^ not appear to be white enough. If, on the 
Gthe^ hand, he finds it to be perfectly purified, he 
'l^&y^s |he loaf to dry without any claying, takes it 
* fi^om the, moulds, and puts it in the drying-house. 
•• The quantity of molasses that he obtains by this 
IMTOcess is only ten pounds to the quintal of sugar, 
while there is thirty pounds by the ordinary process. 

He pours on the deposits formed in the two 
.cauldrons . some boiling water, to dissolve the sugar 
th^y contain, and throws them on a filtre. The water 
that he catches serves to dissolve the brown sugar in 
%he first operation. 

.7he sirups that flow from the loaves of sugar thus 
treated, being nothing but pure sugar dissolved, have 
•ofdy ]^eed, in order to make crystallized sugar, to 
he- concentrated without the addition of other sugar. 

Mr. Howard remarked, that by treating, in the 
comnEkon mode of refining, the sugar with the clarify- 
ing agents he mentions, without having been submitted 
to the preparatory operation, we shall obtain a more 
perfect clarification. 

A p^ent for an improvement on the processes 
above described was granted to Mr. Howard in 1813. 
The changes specified in the new patent were princi- 
pally in the evaporating cauldrons, and in the 
temperature at which he was able to bake the sirups. 
While there was a question of the method of concen- 
tration recommended by Achard for the baking of the 
beet sugar, we had seen that this operation was too 
long. Achard using only the vapor produced under 
an ordinary pressure, he could not bring the sirups to 
a temperature above about 75 degrees. Mr. Howard 
experienced also this inconvenience; but he sur« 
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mounted this difficulty by a very ingenious arrangemetti 
of the apparatus, which proved in its author a pai^ 
ticular talent for the application of his pAysicflf 
science. 

The apparatus of Mr. Howard is founded on thiir 
reasoning. All liquids under the common pressure 
of the atmosphere boil at a certain temperntun^ 
peculiar to each of them. Thus, water boils at StJf^ 
Reaumur; rectified spirits of wine at 64** of the saufi^ 
thermometer; concentrated sulphuric acid at abom 
260 degrees. But the point of ebullition may be s^ 
much lowered as the pressure at the surface is dimin- 
ished. Thus, under the receiver of an air-pump wat^ 
may boil and be vaporized at a few degrees abov^ 
zero. Accordingly, Mr. Howard thought that by 
reducing a part or the whole of the atmospheric pres- 
sure, the sirup would boil at a temperature much be]6w 
that of boiling water. 

It only remained to combine the different parts of arf 
apparatus by which the result of this reasoning shouldP 
be realized. This is the disposition Mr. Howartf 
adopted. 

The evaporating cauldron is spherical: the lower 
half is enclosed with a concentric sphere, so as to leave* 
between them a void space, into which is brought the 
vapor from a cauldron filled with water. The evapor- 
ating cauldron has at its upper part a tube, that com- 
municates with a pump, in which plays a piston put in 
motion by means of mechanism moved by vapor taken 
from the same cauldron which furnishes that which 
circulates in the space between the two concentric 
enclosures, and which will also warm the sirup. The 
spherical cauldron having a suitable quantity of sirup 
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for evaporation, if the vapor is brought into the double 
bottom, the syrup will be warmed, the air contained in 
the cauldron at the beginning of the operation, and 
afterward the vapor that will be formed will pass into 
the pump, whence they will be continually thrown out 
by the movement of the piston. The vapor being thus 
t^iken pS* as fast as it is produced, we may suppose 
that the pressure at the surface of the liquid will be 
y^ry feeble, and that it will boil at a low temperature. 
j^ thermometer whose bulb is fixed in the interior of 
^e cauldron while its stem is raised without it, shows 
the temperature. By means of a tube open at both 
^fids, which goes nearly to the bottom of the cauldron 
^d comes out at the top, we can introduce a proof to 
^withdraw a small quantity of the liquid, and be assur- 
ed each moment of its point of concentration or 
leaking. 

The advantage that this method presents is to ac- 
^mpUsh the concentration of the syrup with great 
sapidity, without a very high temperature, and to 
accomplish this concentration protected from the con- 
tact of the air; which seems to exercise, concurrently 
-^ith the heat, an influence to make the crystallizable 
sugar pass to a state of uncrystallizable. The incon- 
veniences are in requiring very expensive apparatus 
for the power to work the pumps, and a very active 
watchfulness of the operations. 

In June, 1815, Mr. John, Taylor operative chemist 
of Stratford in the county of Essex, obtained a patent 
for a process of refining. Mr. Taylor says that this 
process is equally applicable to the manufacture of 
brown sugar in the colonies, which renders the subse- 
quent operations of refining more simple and less 

10* 
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expensive. This is wherein the process consists, ae« 
cording to the specification appended to the patent; 

I have observed, says Mr. Taylor, that the molasses 
and other soluble matters which color the brow0 sugar 
may be separated from it by means purely mechanical 
without the necessity of the intervention of heat. Af- 
ter having poured on the sugar a quantity of pare 
water or of lime-water sufficient to moisten it, and 
which may vary from l-8th to 1-lOth of the weight of 
the sugar, it was submitted to a pressure capable of 
removing all the fluid parts. In the sugar-houses of 
the colonies, the water that the sugar retains in com- 
ing from the coolers in which it is crystallized will 
suffice for this operation without the necessity of 
adding any new quantity. In the liquid that will 
flow from it will be found the molasses and other 
soluble substances the sugar contained, and w^hich 
the water will have drawn out. If the pressure used 
has been sufficient, the sugar will be dry, and its shade 
will be changed. 

To submit the sugar to the pressure, Mr. Taylor 
enclosed it in bags, which he laid in a pile on the floor 
of a press, which may be indifferently a screw press 
or hydraulic press, remembering always that the force 
we can exert with this is very much greater than that 
we can obtain with the first. Mr. Taylor has made 
no change in the other operations of the refinery. 

This simple and cheap operation is probably capa- 
tJle of exercising an influence on the sugar so impor* 
itant that it may be advantageous to put it in practice. 
There will in fact be separated by it a great part of 
the coloring matters, without the necessity of exposing 
the sugar to the action of fire. Its clarification will 
be more easy. 
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MessTB. Taylor and Martineau, wishiog to preserve 
tbe sugar from the alterations to which it is exposed 
f bjr the prolonged action of fire during the evaporation 
- of the syrup, conceived the idea of effecting this 
i;eyapqration by means of heat emitted by the conden- 
'sation of vapor produced under a high pressure in 
' order to give it a higher temperature. For this they 
placed at the bottom of the evaporating cauldron, a 
' .spiral tube which communicated with a vapor caul- 
■)..^dron. A discharging tube led into the cauldron the 
•* vapor condensed in the spiral. The vapor cauldron 
. and tubes are furnished with safety valves and all the 
J. auxiliaries belonging to high pressure engines. 
n In an apparatus of this kind the evaporation is effect- 
. ed very well: it is even extremely rapid, and although 
, the temperature obtained is very high, the sugar 
(j ,does not undergo any alteration. But this apparatus 
I baa all the inconveniences of high-pressure engines, 
;j, sinco, in order to work with advantage it is neces- 
sary that the vapor have an elastic force of three or 
foof atmospheres. 
M. Clement Desormes, professor of chemistry ap- 
^, plied to the arts, has given in his course of lectures 
^ to the Academy of Arts and Trades, in the' year 1822, 
• . an account of the operation of a refinery worked by 
^' an apparatus of Messrs. Taylor and Martineau, in 
which v^por was employed, condensed to three atmo- 
spheres. We will repeat what this learned professor 
t, gave. 

He takes for granted that a square metre of copper, 

k. , 0. 0002 thick, may transmit a quantity of heat sufficient 

to vaporize 75 kilogrammes of water an hour, and that 

,. the apparatus ought to work 10,000 kilogrammes of 

brown sugar in a day. 
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Water to be vaporized, Cboo thirds the toeighi ^ 

»«^«»*J 6700kilog. 

Time employed in the baking twelve hours. \ 

Vapor produced by the hour, 6700(1) 

= 558 kflog. 

12 
Surface of transmission to be given to the tubes in 
which the vapor circulates, 558 

= 7.40 sq. nnetres * 

75 

Charcoal consumed, 6700(1) , 

= 1116kilog. 

Including the clarifying and the drying house. 2000 
kilog. 

Charcoal used in the old process, 8000 
kilog. Saving 6000 kilo, at 5 fr. the bun. 300 frf 

' ' 300 days, at 300 fr. a day, 90,000 ^ 

Saving of sugar, 2 1--2 pr. ct. at 2 fr. 
50 c— 625 fr., equal in 300 days to 187 500 ' 

Advantage, 277,800 fr.' 

Mr. Wilson conceived the idea of supplying the 
circulation of the condensed vapor, by that of a liquid" 
that would not enter into ebullition but at a much 
higher degree than that at which syrup boils. He 
used for this purposp whale oil which he made to cir-' 
culate in the tubes which pass through the bason con- 
taining the syrup. 



* A metre is 4 feet, [Trans.] 

(1) To know the quantity of charcoal to be consumed in changing a 
determinate quantity of water into vapor, expressed in kilogrammef 
we divide by 6, the quantity of water that experience has shown to 
be vaporized in practice by a kilogramme of charcoal.i 



117 

f' 

Hid apparatus consists of a cauldron of strong iron 
plates, nine feet long, and five feet broad, and 
eighteen inches deep, capable of containing 400 litres 
of oil. This cauldron, sealed above with a common 
furnace of masonry, communicates by copper tubes with 
a bason of sugar, lined on one side with wood, in order 
to retain the heat for a longer time. One of the tubes 
of communication is twisted spirally at the bottom of 
the bason; its extremity fits into a second tube which 
enters into the cauldron by the opposite end. A cast- 
iron pump fixed above the first tube, raises the oil, and 
conducts it aflerwards into the spiral part of the tube. 
' At the top of the cauldron is a mercury thermom- 
eter. The bulb of this thermometer is immersed in 
the oil, to show the degree of heat: its stem is elevated 
externally. 

To use the apparatus, he begins by heating the oil 
to 140 degrees of Reaumur; then he conducts it, by 
the aid of the pump, into the spiral, where it circulates 
continually to enter afterward into the tube of dis- 
charge. The sirup entering into ebullition at 90^, 
we may conceive that so long as the pump will con- 
tinue its action, the oil, whose heat is much greater, 
will maintain the sirup boiling, and this without 
difficulty or danger. 

We have forgot to say that the cauldron bears on 
its upper part a small tube, opening by its lower ex- 
tremity into the cauldron: it is surmounted by a 
long tube, called a steam flue. It serves to keep up 
a free ^communication between the interior of the 
cauldron and the outside, so as to avoid all internal 
pressure. It carries out the steam that may be pro- 
duced, and, by the communication that it establishes 
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with the exterior, gives the pump the power of raisiof 
the oil. 

It has been supposed that the sirup heated to t 
certain degree in contact with the air, would be sus- 
ceptible of spontaneous combustion. The author 
has made some experiments on this subject, from 
which it results that the sirup is decomposed at a 
temperature of 138^ Reaumur, and lets escape a va- 
por, which, however, will not burn at 150**, 157°, and 
even at 160° Reaumur. 

As to the oil, that has also been regarded as verj 
inflammable. Mr. Wilson assures us that it will 
become inj^amed at 250°, a temperature much above 
that which is required to make the sirup boil. lit 
Parthes has established that in truth it disengagei 
steam at 140°, but does not burn at 250°, except 
with a very feeble flame, giving out but eight cubic 
inches in four minutes for four pints (litres) of oil, 
while at 250° the steam produces thirty-two cubic 
inches a minute, and burns spontaneously. 

They have endeavored to lessen the time required 
for the operation of claying by accelerating the infiltra- 
tion of water through the loaves. For this purpose they 
conceived the ^ea of making a void space at the 
lower part of the moulds. The air then exercising 
its pressure at the lower part of the loaves, forced the 
water to descend so much more quickly, as the void 
was more complete. The apparatus consisted of a 
large square conduit, the u|)per part of which was 
pierced with circular openings proper to receive the 
moulds. This conduit communicated with a pump in 
which a piston played with double effect. The base 
af the conduit had the form of a gutter, by which the 
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liraps flowed into a common reservoir. This appara- 
tus, used, it is said, in England, has not succeeded 
in Paris; we know not why, but we are inclined to 
think it owing to some fauhs in the construction. It 
maj be that it only wants a skilful refiner, whom a 
first unsuccessful attempt would not discourage, to find 
the means of putting it in practice with advantage. 

Sugar Candy. 

To fulfil, without omission of anything, the task we 
have imposed on ourselves, it only remains to speak 
of the processes by means of which they obtain the 
sugar candy: but this manufacture, constituting, in 
{"ranee, at least, a part of the art of the confectioner, 
rather than that of the refiner, we shall only point out 
very summarily the labors by which they make it. 

Sugar candy does not differ from sugar in the 
loaf except in this, that its crystallization instead of 
being produced by the stirring, must be effected by 
repose; and also, that it may be done more slowly, in 
order that the crystals be more regular, we have 
removed all causes of a too sudden cooling, and main- 
tained the temperature of the place, where it is to a 
suitable degree for a time long enough. We have 
seen, on the contrary, that the operation known under 
the name o{ clouding * in the manufacture of sugar in 
the loaf, has for its dbject to break the crystals, and 
to promote the cooling by renewing the surfaces. 
Thus they call regular crysiallizaiion, that by which 
they obtain sugar candy; and confused crystallization, 
that of loaf sugar. 

* Fp. opaler, to break and confute the crystals. [Trans.] 



The sirup having heen clari^ed HQd, fil^^:ed» jl 
Uken agaiQ into the reservoir of the cjairee .aod 
carried into the oauldroo, to be there bak,ed to a &uj^ti- 
hie point. This is commonly, by the proof of ^the 
breath, weak or strong, according as we wip^ to 
obtain crystals larger or smaller. 

We pour the baked sirup into copper basins, 
nearly hemispherical, the interior of which is pei[(ectly 
polished. They are from fifteen to eighteen u^f' 
diameter at their edge, and six to eight inches d^p. 
At about two inches below the edge, they ,axe^. pierced 
on each side with eight or ten vety small bolfij^, 
through which a thread is passed, whiph goes-^cim 
one edge to the other, passing through eacU ^i^- th® 
holes. They stop these last either with.pias)^, or t^ 
pasting paper on the outside of the . bafiin, ia OJ^f 
that the sirup, shall not flow through the holes. 

The basins thus prepared are filled to an inch near- 
ly above the threads, and carried immediately into a 
hot-house, the temperature of which is so high that 
the crystallization will not be complete till the end of 
six or seven days. After this time they remove the 
basins from the hot-house, and draw ofifthe mother- 
water, that is, the sirup that remains liquid. Thej 
pour a little water in the basins, to wash the^ crystals 
which are spread over their bottoms. This water ia 
put with the mother-water. « 

The bottom of the bed then presents a crystalline bed 
from six to nine lines thick. The threads which are 
covered with crystals have the form of garlands. 
They reverse the basins on a vase suitable to drain 
them well; after which they carry them again to the 
hot-house, that they may be well warmed. At the 
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end of two or three days the sugar is dry; they take 
it from the hot-house, and remove it from the basins 
from which it is easily detached. It may then be put 
up for sale. 

The mother-water enters into the manufacture of 
loaf sugar, like the bastards or lumps. 

The tints more or less deep which many kinds of 
sugar candy exhibit, belong wholly to the purity of the 
sirup that has been used in making them. Sirup 
perfectly pure gives crystals entirely white. 

Sometimes also they shade it in different manners 
by adding suitable coloring substances. It would 
lead us entirely from our subject to enter into the 
detail of these operations, which will be found, beside, 
in all works that treat of the art of the confectioner, 
ittio which they enter thoroughly. 
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APPENDIX. 

[From the additioM by M. J. de Fontenelle.] 

Filires of Mr. Taylor for the manufacture of Sugar, 

One of the e-asential conditions of the sirup, is, thst 
it should be very clear. When thb ciarificatioa w 
made by means of animal black, the sirup retains a 
BOiall quantity of it, of which it is important to deprirs^ 
it by. a new filtration, .when the evaporation draws t» 
an end. This operation is very important. Whan 
we operate on a concentrated sirup, it must be done 
rapidly, if not, the sirup by cooling passes with diffi- 
culty. The residuum which remains on the fittre 
must be as much exhausted as is possible. One of 
the conditions indispensable to making the filtratioo 
rapidly, that is, that the filtres be drained, is that the 
sirup be kept at a high temperature while this opera- 
tion lasts. But, in order that the sirup be perfectly 
clear, it requires an apparatus well arranged, attd 
filtering cloths well selected. 

Some time ago, discussions arose among the prkih 
dp al manufacturers of beet sugar. Some, advocate! 
for slow crystallization, by which the evaporation of 
thb sirup was fioished in the hot«^ouses, do not eon^ 
centrate their sirup beyond the point to which the 
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deposit of the animal charcoal is possible. They do 
mot filtrate. They clarify their sirups by means of 
'blood; and the portions which this substance does not 
take up, are readily deposited at the bottom of the ^ 
cauldron. This sirup then drawn off clear, is carried 
immediately to the hot-house, where it is evaporated 
to crystallization. Those, on the contrary, who pre- 
fer a quick crystallization, concentrate their sirup 
very much, which obliges them to filtrate it, to sepa- 
rate the animal charcoal it retains. With these man- 
ufacturers, the filtres of Mr. Taylor are used, which 
are already in the French factories, to the number of 
more thap 150. These fihres have the advantage, 
firal, of giving the clarification more readily, and of 
paasii^ it warmed to 3S^ or 355^ : second, of econo- 
ntzing also the ^1: third, of dispensing entirely 
with the use of blood, or, reducing it to a very small 
ijuenAity, (they do not use it in the beet sugar facto- 
aes): fourth, finally, of making a saving of SO per 
ciffit« in the animal black. The principle of these - 
fikree is the same with those of our laboratories, 
which form a sort of tunnel, folded, contained within 
a glass tunnel. That of Mr. Taylor is made on tUe 
model. The first is a bag of cotton, and the second 
a iM^.of linen cloth. The last is of a diameter <»&e 
half less than the cotton, which thereby forms nume- 
rwm folds, and has a double filtrating surface. 

M. Dubrunfaut thinks, that notwithstanding the 
esieonHUms given to this filtre, it has the inconveni- 
eace ^ filtrating too quick, and of not drawing part of 
the eetion of the charcoal on the filtre. The cootravy 
ia4be case in the Dnraont filtre, whose aclioo ie toe 
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We do not partake entirely the opinion of M. Bo- 
brunfaut on one of these points. When we make the 
filtration of the sirup, the charcoal has already exer- 
cised on it its clarifying and decoloring action, and 
a continuance of some minutes more of the liquor on 
the filtre will hardly add to this action. 

Improved process to boil and evaporate solutions ^ • 
Stjgtir; ^c. {EngHsh patent J by John Davis. 

This invention, (says M. Boquillon,) consists iniin 
apparatus fitted to the cauldron in which it produces 
a vacuum without the aid of the pneumatic machine 
hitherto used, by means of water, which, introduced 
into the apparatus, is partially raised in it. It is 
80 constructed that the vapor rises from the cauldron, 
is divided into two parts, one of which drives tllb 
water into the conductor, and the other enters there 
to be condensed by the water which the first hsis trf- 
troduced there, and which has been previously def- 
prived of air. Here is the description. 

t'ig. 4 represents the cauldron with the appfltaVoSi 
fitted to it. Some parts are here delineated in'^ 
whole, others are only in sections, to make them t^ore 
easily understood. We shall speak only of that whflft 
constitutes the new apparatus, which is fitted totte 
cauldron, and communicates with it by the tube G, 

H is a cistern filled with water, which must slllvl^ 
cover the cask I, and prevent the external air fVdm 
communicating with the interior. The cask I ton- 
tains a stirring stick, put in motion by ahanditeJ, 
iHiose axis passes into boxes closed to prevent 'till 
eommihileaHbil withf the external airj - • "'*'" 

K is a glass tube communicating by the two ends 
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tbe interior of the casks, and senring thns to in- 
dicate the quantity of water which it contains. 

L is a cock for the discharge of the cistern H. M. 
is the tube for feeding the cask; it is supposed to 
lead to a reservoir of cold water. 

N. Tube for feeding the cistern. 

O. Cock to £11 the cask bj the intervention of the 
li^ P. P. 

Q. Cock by which the air escapes, when tbe cask 
is filled. 

R. Cock designed to prevent all communication 
between the cask and the tube S, of which we shall 
speak. 

T. Tube communicating with the cask by the 
condenser V to supply it with cold water: r is a cock 
designed to regulate the flowing of this water. 

V. Condenser, a small cask placed in another 
cask full of water, to prevent all communication with 
the external air. The condenser is furnished in tbe 
interior with partitions of ozier, represented by punc- 
tured marks to divide the vapor and condensing water, 
luid to act, consequently, as a cooler. 

W. Partition of wood or iron pierced with holes« 
and projecting, entering, tbe better to resist tbe first 
action of the steam, into the condenser. 

U. Cock designed to open and close tbe commu- 
jMcation between the tube G and the tube X. This 
last conducts the steam from the cauldron to tbe tuba 
8, which communicates by its lower end, with tbe 
condenser, and, by its upper end, with tbe cask I, by 
tbe intervention of tbe tube P and the cock Q. I|« 
efiect is therefore to divide tbe steam in two parta» 
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one of which acts on the surface of the water in the 
cask I, while the other goes into the condenser. 

i( is a tuhe leading from the condenser to the ves- 
■e! tf which is supposed placed in a well a little 
more than thirty-two feet deep, under the bottom of 
the condenser; for the length of the tube must have 
exactly the height of a column of water, equal to the 
weight of the atmosphere, (32 feet mean pressure.) 
Its use will be farther explained. This tube Y must 
be immersed some inches into the vessel z filled with 
water. This part of the tube y is shown in the sec- 
tion in the figure, in order not to give too large dimen- 
sions to the plate. 

t, a small cord which is intended to open at the top 
of th6 well a valve g, which is kept in position by a 
weight, and opens when the weight is raised. 

After the description of the apparatus, we will de- 
scribe its operations. The first thing to be done is to 
fill with water the outer cask of the condenser, as 
well as the cistern H, to close the cocks N, L, andU, 
and also the valve g, and to open the cocks O, Q, R, 
and r. By this operation we shall introduce cold 
water raised from the reservoir by the tube M into 
the cask I, the condenser V, and all the works of the 
apparatus, while the air which this water will displace 
will escape by the cock R. When all the parts of 
the apparatus are filled with water, we close the cocks 
O and Q, and open the valve g. The water in the 
cask I and tube S flows out. When it is lowered! 
eight or ten inches, which may be seen by means c^ 
the glass tube K, we shut again the valve, and turn 
the stirring-stick in the cask I, to disengage the mr 
which the water of this cask may contain, and make 
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it oceupy ike upper part. The cocks O and Q are 
opened again both to admit new water, and to permit 
the air disengaged by the stirring*stick to escape. 
In this manner the water of the cask I is as complete* 
fy freed of air as possible, and fit for the use for 
which it is designed. We then close the cocks O 
and Q for the last time during the operation. All the 
apparatus being once more filled with water, we open 
again the valve g, and let a part of the water flow out, 
utttil the glass tube K shows that it is lowered in the 
cask I to the punctured line b, and that consequently 
the tube P P, the upper part of the tube S, and the 
same part of the tube K are empty. We then close 
the cock Z, to prevent the cask I being emptied more: 
the valve g continuing to remain open, it is evident 
that the water contained in the lower part of the tube 
S and the condenser V will continue to flow out till 
the atmospheric pressure on the surface of the water 
in the vessel Z shall make an equilibrium to the col- 
umn of water in the tube y,. whose length being 32 
feel, this equilibrium will be established at the mo- 
ment when the condenser will have no more water, 
which will produce in it a vacuum. In this condition 
the- apparatus is ready to work. We kindle the fur- 
nace, and when the boiling begins we open a valve 
placed over the cauldron to let the air escape which 
isL above the liquid. When no more of the vapor re- 
mams, we close this valve, and open the cock U. 
The vapor flies by the tube X into the tube S, where 
it' is divided into two parts, of which one is raised by 
thettttbes R and P into the empty part of the cask I, 
where it exerts its pressure on the surface of the 
water; while the other descends into the condenser, 
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where it passes through the perforated partition W* 
At this onoaeDt the cock r is opened partly, whick 
produces the following effect. The elasticity of the 
vapor which acts on the surface of the water, drives pot 
the quantity necessary for condensation. The con- 
tinued flowing of this water condenses the vapor, and 
falling thence to the bottom of the condenser flowt 
successively by the tube y, where it cannot rise abovi 
the height determined by the atmospheric pressure on 
the water of the vessel z. The operation is thus con- 
tinued till the liquid of the cauldron is sufficiently 
evaporated. 

Pneumatic apparatui for baking the sirup, by M, 

Roth. 

This apparatus is much more simple than that of 
Mr. Davis. It differs from that of Mr. Howard not 
only in its form and construction, which is of great 
simplicity, but also because it dispenses with the use 
of a stirringHstick, the vacuum being produced by the 
vapor. Founded on different principles, it has nodi- 
ing in common with the English apparatua but ths 
end, which is to draw the vaporized liquid from the 
action of the atmosphere. M. Roth announces thai 
both in answering in a complete manner the desired 
purpose of effecting the vacuum, and the boiling at a 
low temperature, his process is more economical, moif 
prompt, and that it offers a better plan of work thai 
the English process. 

His apparatus is composed of a copper cauMroa 
with a double bottom, covered with a dome or top ot 
thfi same metal and kermetieallj closed. The apado 
iBchi4ed between the iwa bottema ia waraied bj Qm 
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tkpor proceeding from a generator which distributes 
It equally under the dome to produce the vacuum, 
jktid in a spiral placed on the inner bottom, where it 
<eii'cQlates constantly to effect the baking of the sirup. 
As soon as the cauldron is freed of the air, that 
the vacuum is made there by the condensation of the 
biearo, the sirup contained in a contiguous basin is 
idrced in, passing through a tube furnished with a cock. 
As sbon as the vapor is produced in the cauldron, 
it passes into a receiver, where it is condensed by a 
ebrrent of cold water, which falls in a shower in the 
interior of the vessel. The condensing water filled 
^Hith the beat arising from the steam is useful for vi- 
rions purposes. The proof is made by the thread. A 
j>lummet very simple and convenient for use, fitted 
*oh the cauldron, permits us to draw out a small por- 
^n of the liquid without letting the air enter. After 
The sirup has been baked by the steam at the ordi- 
nary pressure, it is made to flow into a basin placed 
t)jr the side of the cauldron, by simply turning a cock. 
According to the author if offers the following results: — 
" First, It works with great swiftness an apparatus of 
which the cauldron, six feet in diameter, is sufficient 
lor a refinery which makes twenty-five millions of 
Mown sugar a day. To bake this quantity we must 
liaVe, using the English process, four cauldrons of 
ftli! dame dimensions. 

^*^he miean duration of a baking is fifteen minutes. 
This very important circumstance secures a great ad- 
'Vmizge in the mode of working by this apparatus 
wJir that of Mr. Howard in which the receivers re- 
IfWire two hotirs. It is in fact demonstrated that the 
Muiibns of sugar, submitted to iaprofenged ebullition. 
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ma^j notwithstanding the low temperature to whicb 
they are exposed, lose more or less their property of 
crystallization. M. Roth has ascertained that even 
in the vacuum the sirups are not exempt from this 
kind of alteration when subjected to a loug ebullition. 

Second. The temperature at which the baking of 
Ihe sirups is effected is 63^ R. They may be bak^ 
above this degree, but this is without any real advan- 
tage. Three circumstances have an influence on 
the temperature of the baking. Ist, the quantity of 
matter forming the contents of the cauldron. 2d, th|» 
elastic power of the steam heating it. 3d, the vol- 
ume of water admitted into the apparatus for heating 
the vapor. By diminishing, on one part, the quanlitj 
of sirup and the degree of pressure of the steam^ and 
by increasing, on the other, the volume of water, we 
may lower the thermometer to 55^ and even below: 
but the most proper limit is from 60** to 65^ R. 

Third. In this system we do* not make use of 
beaters as in England, and afler each baking we may 
leave the bake some seconds in the cauldron before 
taking it out to carry it to 70** or 72®. This tempera- 
ture is necessary for filling the forms. 

Fourth. The new apparatus working by steam at 
low pressure, (about a quarter of an atmosphere above 
the ordinary pressure,) we avoid thus all the incoQ* 
veniences and dangers attached to the use of steam 
in the usual way of heating. The low pressure ii 
never powerful. The apparatus moves by middling 
and even high pressure, without any change resulting 
from it in the essential conditions of the system: how* 
erer the low pressure, is preferable, especially for the 
lower sirups. A higher presf ure in the heating ?•- 
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^^ por produces an acceleration in the movement of the 
apparatus. 

■ Fifth. We may bake in it matters which, by reason 
4f( their low quality, and their chemical condition, 
(lirup of beets) present insurmountable difficulties to 
baking in the open air. It permits also to be extract- 
€id fi'om the crystallized sugar the sirup or residuum, 
ni^iich is no farther susceptible of furnishing it by 
iSaaldrons in the open air. 

' Sixth. The author announces that his system is 
tfconomical in respect to fuel. He founds this asser- 
tion on several considerations. 1st, the production 
of heat is concentrated in one fire-place: 2d, this 
production is infinitely more advantageous in furnaces 
nrhere the flame has a long circuit to run, than in 
those of cauldrpns over a naked fire, where it strik^i 
'only one small surface before being lost in the flue of 
the chimney: 3d, the quantity of water that may be 
reduced to steam, with a given quantity of fuel, is 
Idfrger in the warming at low pressure than in that at 
high pressure; and the loss of heat through the warm- 
ed surfaces is less in the first case, than in the second. 

Seventh. The condensation of the steam arising 
(fifm sugar in ebullition warms a considerable mass of 
water. This water may be used for clarification, for 
thfe feeding of the generators, for the washings, &c. 

Eighth. From this fact that all the vapors are con- 
ditised it follows, that the system has the advantage , 
oF'ft grand unity. Beside, by carrying ofiT this mass 
of steam, which inundates the refineries and sugar- 
hotises, we preserve the building from the deterioration 
it makes them sufler. 

¥f inlh. With the new apparatus it is never necessarj 
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to cleanse the cauldrons inside. After the temperttare 
at which the baking of the sugar takes place, nothing 
can be attached to the heating surfaces in contact 
with the liquid. The introduction of steam into the 
interior of the cauldron suffices to wash these 
surfaces, and to keep 'them always in order. 

Tenth. Finally, the fundamental advantage which 
results from the evaporatorj system of M. Roth 
applied to sugar works is that all the products we 
obtain are of a handsomer shade and better taste; and 
that the mass of incrystallizable residuum is diminished 
and reduced in very great proportion. 

The quantity of water necessary in the work is 
about four pints (litres) to each pound of sirup to be 
baked. The apparatus of M. Roth is susceptible of 
receiving various applications in the useful arts, 
among which the most important is that which has 
been made of it,'^in the refining and manufacture of 
indigenous sugar. 



EXPLANATION OF THE FIGURES. 

Fig. 5, lateral elevation of the apparatus and 
section of the receiver, for condensing the steam. 

A. Copper evaporating cauldron. It is formed of 
the following parts. 

a, a, inner bottom, b, b, double or outer bottom. 
The two bottoms curve in an opposite direction, one 
from the other, and unite in the centre. 

c, cupola or dome. These three parts are united 
by a common joint. 

d, head furnished with a cap, weJl fitted. 



In tbe interior of the cs(vl(}rQQS i^ p^e^d a spiral, 
f9JriDed of a copper tube e, fig. 6. This spiral rests 
on the inner bottom a^ a, at the height of the 
plane of junction of the two bottoms and the 
dome. 

B, receiver of sheet-iron. 

f, head of the receiver g, g, a sort of colander, 
formed of a copper cylinder, pierced with holes on 
the whole surface. In its interior are seen a series 
of plates or diaphragms, h, h, superposed one over 
another, and also pierced with a great number of holes. 

i, water level. 

k, barometer for the open air. 

C, copper ball. 

D, receiver of a known capacity and equal to the 
content of the cauldron. 

E, reservoir of cold water. 

G, wood-work serving for the support of the caul- 
dron. 

H, masonry on which the wood rests. 

I, tube with three branches for the admission into 
the apparatus of steam from the generator. 

J, tube conducting the steam from the cauldron A 
into the receiver B. 

K, tube immersed into the receiver D. 

L, tube descending into the reservoir E. - 

M, thermometer which enters into the cauldron. 

N, plummet to take the proof of the liquid. 

O, tube )for discharge of the condensing water. 

b, cock for admission of the steam into the cauldron. 

m^ coek for letting out the air and afterward the 

water used in the condensation. 

n, lever key to this cock. 
12 
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o, cock for admission of the sirup into the cauldron, 
p^ cock for the introduction of the steam into* th« 
double bottom, 
q, cock which introduces the steam into the spiral e. 
r, s, return cock. * 
t, air cock. 

u, cock for the entry of the air. 
V, cock to empty the cauldron. 

Mode of opercUing, 

We begin by driving out the air. For this purpose 
the vapor is admitted into the cauldron by opening 
the cock 1. The air goes out by the cock m. It is 
completely expelled in a few minutes. We ascertain 
that the vacuum is formed, when, touching the lower 
part of the receiver B, we cannot longer hold the 
hand there. We then close the cocks 1, and m, and 
open the cock o. The sirup of the basin D is 
rapidly drawn into the cauldron, under the influence 
of the vacuum formed by the condensation of the 
steam. We close again the cock o, before the level 
of the liquid in the basin D has opened the orifice of 
the immersed tube K. At this moment it only 
remains to introduce the steam into the double bottom 
and into the tube v, by means of the cocks p and q, 
and to open the return cocks r, s. These cocks lead 
to the generator the water made by the condensred 
steam. They have each a lateral branch furnished 
with a small air cock. Some seconds * after the 

* r, s, is not seen on tke diagram. It is on the oppoeate side of tb* 
cauldron, in the plane of junction of the dome with the upper bottom, 
acarly under A. 
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introduction of the steam into the spiral tube and in 
tlie double bottom, the barometer is seen to rise, which 
had fallen at the moment the sirup entered the caul- 
dron — an index that the sirup has attained the point 
of ebullition. We then open the air cock t, to let in 
the water from the reservoir E, and regulate its ad- 
mission so as to maintain the barometer at the 
determinate limit. 

When we suppose the operation near its end, we 
take the proof by means of the plummet N. This 
instrument consists of a copper pump or cylinder, 
presenting on the outside a conical entrance. It 
receives a piston of the same metal. The shaft of 
this piston bears below the handle a cone fitted in the 
socket, which forms the entrance in the body of the 
pump. A small cavity hollowed in the piston answers 
to an opening in the body of the pump. When the 
piston is carried down to the bottom and turned so 
that the openings coincide, the liquid enters into the 
cavity. 

The working of this instrument consists in turning 
this piston with a half turn, supporting it by the 
handle so as to bring its cavity up. In this movement 
of a half turn the piston closes the cylindrical cock e'. 
We then draw the piston, and having taken the proof 
in its cavity full of sirup, we replace it in its regular 
position. 

The sirup being judged to be baked, the workman 
closes the cocks p, q, r, s, t, and having let the air 
enter by the cock u, he empties the cauldron at the 
same time by the cock v, and the receiver B by the 
cock m, to begin a new operation. 
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Description of an apparaiui to evaporate and concentrnk 
liquids, applicable to the manufacture of sugar by 

M, MUleS'Berry, 

Many means have been imagined to remedy the 
inconveniences resulting from the baking of sugar 
by the naked fire, which not only exposes it to be 
burnt, but also to occasion the burning of the buildings 
by being spilt on the fire. Boiling water was first 
tried, kept in cirpulation in tubes at the bottom of the 
basin: but this liquid, not being capable of heating to 
a degree sufficient to bake the sirup, oil was employed, 
made to circulate in spiral tubes. Cleland, to concen- 
trate the sirups, heated, by means of steam, tubes 
placed at the bottom of the basins. The liquor 
passing through a sieve, fell in a shower on these 
tubes, and was thus quickly evaporated. 

Knight used for the same purpose heated air, which, 
passing in spiral tubes pierced with very small holes, 
went out through the holes, penetrated the liquid, and 
facilitated its evaporation and concentration. 

Recognizing a well-known fact, that liquids would 
boil at a lower temperature under an exhausted re- 
ceiver than when exposed to the ordinary pressure 
of the atmosphere, the sugar-refiners have abandoned 
the old process, and taken advantage of this means, 
which consists in placing vessels containing sirup ia 
closed vessels, where they maintain a vacuum such 
that the liquid is kept boiling at a temperature, rarely 
■above 40** centigrade. 

It is on this principle that the apparatus of l[r> 
Howard is constructed. 
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That for which M. Milies-Berry has ohtaiiMd a 
patent, of September 15, 1830, has fqr its object to 
keep the liquid constantly in motion, and to renew 
its surfaces in order to favor the evaporation. It 
consists in a basin with a double bottom, heated by 
steam, and in which turns a cylinder also heated by 
steam. 

The liquids, in proportion as they are thick, attach to 
the bottom of the basin as well as to the outer and inner 
surfaces of the cylinder, whence they are successively 
taken off by scrapers suitably disposed, and fall in 
the basin. The whole is enclosed in a chest or en- 
velope. The air and steam are drawn off by a box 
apening to the outside, and in which turns a ventilator 
with four wings. 

The apparatus represented under different faces 
figs. 7, 8, 9, 10, is constructed of dimensions suited 
to the quantity of sirup and liquid to be evaporated 
and concentrated. It is fixed on a frame a, a^ of 
ivood or metal. The hollow copper basin, b, b, which 
receives the liquid has a double bottom. The outer 
part c, c, is strongly soldered and rivetted to the first 
bottom, in order that the space d, d, occupied by the 
steam should be hermetically closed. 

A hollow cylinder or coffer, e, e, held in a horizon- 
tal position, is traversed by an axis or tube with steam, 
put in motion by a hopper, and turns in elects or pads, 
fixed on the frame. This coffer, open at both ends, 
and which goes into the basin to about two or three 
inches from the bottom, is formed of two concentric 
copper cylinders^ rivetted and soldered at their edges, 
80 as to be steam proof. A spiral tongue, soldered 
to the inner side of the outer cylinder, (fig. 9,) con- 
12* 
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Aiets the wat^r msde by the ooodctoflatioii of the 
tfteam into a reservoir placed at the end of the dpiral^ 
whence it is led by hollotv radii into the axis of the 
eofier; thence it passes by a tube into the doable 
bottom of the basin, whence it is drawn of by a eoek. 

A cauldron, fixed at a suitable distance feeds the 
apparatus with steam by a tube furnished with a elost 
. box, f : the steam passes from this tube into a reser* 
voir g, whence it is distributed by hollow radii h, h, in 
the narrow space between the two concentric cylinders 
of the coffer: arriving thence by the opposite hollow 
radii ii, into the vapor box, k, (fig, 9,) it is returned 
by . the tube b, into the double bottom d, d, of the 
basin: finally it escapes, with the water of the conden- 
sation, by the cock m. 

When the sirups or other liquids to be evaporated 
are deposited in the basin b, b, occupying there about 
three or four inches deep, the operation is ready to 
be commenced. The steam having been introduced, 
as we have said, the coffer is turned either by the 
afm or by any moving power. 

To prevent the thick parts of the liquid from ad- 
hering to the bottom of the basin and on the faces of 
the coffer, he disposes three wooden scrapers covered 
with cloth,' which constantly rub on the surfaces de- 
taching the sirups or liquids, in proportion to their 
thickness or concentration. 

The scraper n, which acts on the bottom of the 
basin is a wooden bar suspended by two shafls o, o, 
fixed to the handles of the bent axis p: this A^h 
ttlrning by the handle v, or by the cogging of the 
moving wheel, gives to the scraper a motion to and fro 
which moves atid detaches the thick dr cbfieentrat6d 
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inattors at the bettom of the hataa, and preyents them 
frem adhering* 

A second scraper, dosigned to cleanse the outer 
Burface of the coffer, is formed of a thin and straight 
wooden bar q, which rests bj its ends on supports 
fitted to the inner edge of the basin. By its inclined 
petition it presents the cutter against the periphery 
of the coffer, and this cutter, being very smooth, will 
allow the matters taken from the coffer to flow oyer 
the scraper and fail into the basin. 

Finally, a third scraper which acts against the inner 
£ftee of the coffer is also composed of a wooden bar r, 
suspended by two arms attached about a hollow axis, 
but not turning with it. This bar falls by its own 
weight to the bottom of the cylinder, and rubs against 
its inner face as it turns. 

The basin and coffer are enclosed by a casing S, S, 
of a conical form, of wood or metal, solidly fixed on 
the upper circumference of the frame. On. every side 
of the casing are made openings to permit an easy 
access to the interior of the apparatus. The top of 
the same casing is closed at one of its ends by a 
covering conducting to a box t, in which turns a ven- 
tilator with four wings z, the axis of which has around 
it a small channelled pulley, which, by a cord or strap 
going around it, communicates with another pulley j, 
fixed on the end of the arbor p. 

The sirups or other liquids intended for evaporation 
being introduced into the basin, and the vapor circula- 
ting in the spaces or chamber of this basin and of the 
coffer, the openings of the casing s are closed care- 
fully, to prevent the external air from entering it. 
Tl^n the coffer is turned by the handle v, fi^ed on 



the end of the heat arhor p. This arbor has a pinioB 
a, which fits into a cog wheel b', which moves ia its 
turn the large cog wheel u, fixed at the outer part of 
the frame, or the hollow axis of the oo6er. 

By the rotary motion given to the coffer the heated 
sirup is continually stirred. A thick bed is attached 
to the inner and outer surfaces of the coffer, and the 
watery parts contained in these matters are evapora. 
ted by the heat of the steam. They are continually 
aired by the ventilator z, turning with great swiftness 
in the box t, and expelled by the orifice w. 

When the evaporation is finished the concentrated 
matters are taken out by the valve x, placed at the 
bottom of the basin, and which opens by raising the 
balance lever y. 

In case we have need to work on a large scale and 
accelerate the evaporation, the author combines sev- 
eral coffers, which he places in the same apparatus, 
and the surfaces of which give a greater action to the 
effect of the heat. 



Explanation of the Figures, 

Fig. 7. lateral elevation of the apparatus to evapo- 
rate sirups. The casing is represented in section, to 
show the interior. 

Fig. 8. Bird's-eye view of the same apparatus, 
the casing of which is removed. 

Fig. 9. Vertical and longitudinal sectioa. 

Fig. 10. Vertical and transverse. 

a, a. Frame of wood or metal. 

b, b. Copper basin wkh double bottom. 

c, c. Exterior envelope of the basin. 

d, d. Space in which the steam circulates that 
heats the basin. 
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e. e. Copper or cylinder, with two concentric en- 
^^opes. 

f. Box with stoppers for the tube. 

g. First box for steam. 

h. Hollow radii fed by the steam of the box g. 

i. Radii of the second vapor box. 

j. Pully mounted on the axis p, and encircled 
with a cord which makes the ventilator turn. 

k. Second vapor box. 

1. Tube for the admission of the vapor. 

m. Cock for letting flow the condensing water. 

n. Scraper acting on the bottom of the basin. 

o, o. Shafts bearing the scraper n. 

p. A bent arbor making the scrAper and ventilator 
act. 

q. Second scraper inclined rubbing against the 
enter face of the coffer. 

t. Third scraper suspended with a hollow axis 1, 
and acting on th6 inner face of the coffer. 

s, s. Casing of the apparatus. 

t. Box containing the ventilator. 

u. Cog-wheel turning the coffer. 

V. Handle mounted on the axis. 

w. Opening to let out the vaporized part of the 
liquid. 

X. Valve to let out the concentrated liquid 

y. A balance lever moving this valve. 

z. YeiitilAtor with four wings. 

a'. Pinion fitted to the handle v. 

b'. Cog-wheel moved by the precedinfi^ pinion. 

c'. Cock to open and close the passagte fel* the 
fiipbr. 
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Deseripiion of same Jmpro^emenh m tkt proceaa of re* 
fining Svgar, by James BeU, (EngiUh patent,) 

In the common mode of refining sugar, we reverse 
the conical moulds filled with clayed sugar, on the 
pots intended to receive the sirup, which flows into 
them through a small hole, pierced in the top of the 
cone. This practice has many inconveniences. 1st. 
It requires too much time, both to collect the sirup in 
a great number of pots, and pour it into the commoa 
reservoir, and to carry it from this reservoir into the 
cauldrons. 2d. It is difficult to determine the quan- 
tity and quality of sirup thus obtained, and the time 
at which we must take off the moulds. 3d. The pots 
being placed in the upper part, and consequently the 
warmest of the room, the sirup they contain is liable 
to turn sour. 4th. Great waste is suffered because 
the sirup being attached to the sides of the pot can 
only be got off with difficulty by the operation of 
scraping, and because it spills on the floor of the 
atelier when these pots are full. 5th. The expense 
for the purchase of pots, and replacing those that are 
broken is ^considerable, without taking into the ac- 
count that the new pots absorb much sirup. 6th. 
Finally, spacious chambers are required to place 
them. 

Mr. Bell sought to remedy these numerous incon- 
reniences by placing the moulds on gutters proper to 
receive the sirup, and conduct it to a principal reser- 
voir, whence he draws it to pour it into the cauldrons. 
These gutters, made of earthen ware or metal, will be 
of sufficient length, and pierced at distances witk 
holes, in which is fixed the top of the cone, containiog 
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Ibe sygar. Tbej raufli be ineiiiMd, in order that the 
jiirup maj Sow more eaeilj. We cao at need raise 
the upper part for cleaning them. 

These gutters are represented fig. 11. A A are 
gutters on which the moulds are placed; they abut on 
the tunnel B, placed on the canal C, intended to re- 
ceive the sirup that flows from all the moulds, and 
goes into the reservoir D, which is divided into many 
apartments, to admit the different qualities of sirup. 
For this purpose the end of the canal C is made so as 
to allow a view of the sirup. A tube furnished with 
a cock fitted to the lower part of each case or apart- 
ment, serves to conduct the sirup into the cauldrons. 
We may raise the tubes, either to clean them or to 
place them on such apartment of the reservoir as we 
desire. The quantity of sirup collected is measured 
by a graduated scale. We should take care to have 
the reservoir in the coolest part of the atelier. 

JVctD Process for refining Sugar, by Mr, Wilson, 

The method in use for warming cauldrons employed 
in the refineries of sugar, is defective in this, that by 
the immediate application of fire, the sirup is oflen 
burnt, and that it requires constant care that it shall 
not spill in the fire and occasion the burning of the 
buildings. The idea was conceived of remedying 
these inconveniences by introducing into the basins 
metal tubes with boiling water. But the sirup not 
boiling at the same temperature as water, it was 
necessary to heat this to such a degree as to produce 
a pressure which was not always without danger. 

Mr. Wilson substituted for the water whale oil, 
which he heated to the degree at which sirup boils, and 



then made to cirauiate in the tubes Umt pass throagli 

the basin. 

His apparatus is composed of a cauldron of strong 
plate iron A, fig. 12, nine feet long, by three broad^ 
and eighteen inches deep, capable of containing 400 
pints (litres) * of oil. This cauldron sealed over a 
common furnace in masonry, communicates by .the 
copper tubes E and G, with a sugar basin F, sur* 
rounded by a wooden edge, that it may retain its heat 
a long time. The tube G is turned in spiral at the 
bottom of the basin, and joined to the discbarge tube 
H which enters into the cauldron at the opposite end, 
A cast-iron pump D, fixed over the tube E, draws up 
the oil, and conducts it thence into the spiral tube. 

At the top of the cauldron is placed a n^ercury 
thermometer B, having a Fahrenheit scale, divide4 
into three hundred and fifty parts. The tube of thii 
thermometer is immersed in the oil, to indicate its de- 
gree of heat. When it acquires a very high tempera- 
ture, the tube breaks, which admonishes that it is ne- 
cessary to reduce the fire, to avoid kindling the oil 
in a flame. 

To use the apparatus, we begin by heating the oil 
to three hundred and fifty degrees of the thermometer 
of Fahrenheit, (182** Reaumur,) then we conduct itby 
the pump D into the spiral, where it constantly circu- 
lates, entering* again afterward the cauldron by the 
discharge tube H. The sirup entering into ebullition 

♦ The old Parja pint, contained 2 pints London measure. Tbe litre 
8ii$ceedB the pint of Parid in the new system of French measures, and 
its content is greater: the capacity of the cauldron ia, therefore, 
over 400 qts. English measure. Litre is translated pint uniformly 
in this vol. [Trans.] 
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at 240^ (90^ Reaumur) we may conceive that as long 
as the pump will continue its action, the oil, the heat 
of which is much greater, will keep the sirup boiling, 
«uid this without difficultj or danger. 

We have intimated that the sirup heated to a cer* 
tain degree was susceptible of spontaneous combus-* . 
tion. The author made, on this subject, some experi* 
ments, from which it results that the sirup is decom* 
posed at 344^, (129^ Reaumur) and allows a vjtpqr to 
escape, which, however, is not inflamed except at 
370O, 386<>, and even 398<> (139<>, 145o, and 1509^ 
Reaumur.) As to the oil which has also been regarded 
as very inflammable, Mr. Wilson assures us that it 
will not be inflamed at less than 600^, (226<> Reau- 
mur,) a temperature much above that necessary to 
make the sirup boil. M. Parthes has established 
that in fact it disengages steam at 350^, but that it 
burns at 590^, (222 Reaumur,) only with a very feeble 
flame, giving only eight cubic inches in four minutes 
to a gallon of oil, while at 620<>, (233 Reaumur,) these 
same vapors give 32 cubic inches a minute, and burn 
spontaneously. 

,. After these experiments, a doubt no longer remains 
of the advantage and safety of the process of Mr. 
Wilson, provided it be conducted with suitable pre- 
cautions. 

Explanation of the Figures, 

Fifi^. 12. Lateral elevation of the apparatus der 
signed for baking sugars, and ' evaporating liquids by 
means of hfeated oil. 

A. Oblong cauldron of strong iron plates, like the 

cauldron of the. steam apparatus. It is sealed in a 
13 
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Anrnace of masonry, of a medium dimension, without 
eircuIWting canals, so that it maj receive directly tlie 
aetion of the fire. Its capacity depends on the quan- 
tity of oil to be heated, or of liquid to evaporate. The* 
larger the surface is the less fuel it will consume. It 
has been found that whale-oil purified is more suitable 
than any other for the object. We must put in it only 
a sufficient quantity to cover tl^e bottom of the caul- 
dron six or eight inches deep. 

B. Thermometer placed over the cauldron, the 
tube of which is immersed in the oil. 

C. Small tube opening by its lower end into the 
cauldron. It is surmounted by a long tube called a 
steam-fiue, and communicating with the atmosphere. 
This tube serves for three different purposes. First, 
it gives vent to the air contained in the cauldron 
when we begin the operation, in order to avoid all 
pressure in the interior: in the second place, it keeps 
up a free communication without, in order that the 
pump may draw up the oil: finally, it is designed to 
conduct out the steam ef the oil which gives a bad 
odor, and alters the sugar, if it gets into the refinery. 

D. Cast-iron pump, the piston of which has a 
metallic apparatus like that of Brown. This pump 
which communicates with the cauldron by means of 
an air tube E, is put in motion by the hand, or by any 
other kind of movement. 

F. Copper basin at the bottom of which is placed 
a spiral tube. It forms a continuation of the tube 6, 
and communicates, where it goes out, with the caul- 
dron by the discharge tube H. Through these tubes 
lengthened out into the sirup, the heated oil circulates, 
which is constantly renewed by the action of the 
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pump* -The ^basin b set in brick loasonry, aod Bur- 
rounded with a wooden apparatiM to prevent oftolinf . 

I. Cock to draw away the airop when it is baked 
to a suitable degree. 

K. Cbioiaej of the furnace. 

Paitnt of Charles Freundfor refining Sugar, 

London, 1827. 

He dissolres 16 pounds of pure potash in SQO part? 
of water, and adds to it IdOO lbs. of brown sugar. 
When the mixture is per&ct, he adds ^ lbs. of ful- 
lers' earth diluted in a sufficient quantity of wat^ lo 
form a good boil. He carries this mixture to ebulli- 
tion, and stirs it often. He suspends the ebullition 
from time to time to take off the abundant froth that 
is formed. When the sirup is very clear, it is poured 
into a large vessel with three cocks placed one above 
another at certain distances. This vessel is montrted 
on its centre on an upright axis, the length of which' 
by nieans of a screw is raised or lowered at will. 
About 12 hours after the decanting, the sirup is drawn 
off by the upper cock, and two other drawings are 
successively made by the two other cocks in propor- 
tion as the deposit is formed. The last requires that 
the vessel should be elevated with the screw, in order 
that it may drain at the bottom. The residuum is 
added to the skimmings, and when there is a large 
quiintity, submitted to the same mode of clarification. 

Refining of Sugar improved by Mr, Jenning, 

This process consists in acting on the sugar with 
alcohol, which is made to pass through the mass by 
the aid of the pressure of the same liquid. This 
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means appears to have been also proposed in France 
by ]V^. Derosne. It is founded on the property that 
the alcohol has at SS^ of dissolving more liquid than 
crystallizable sugar, and of dissolving at the same 
time much coloring matter; which, as is known, accom- 
panies in the muscovadoes the liquid sugar or molasses. 
The English author recommends the application of 
the alcohol to the brown sugar before refining. M. 
Derosne recommends using it in place of the clajring. 
This process can only be adopted when the alcohol 
is at a very low price. When it is concentrated it 
does not dissolve the crystalHzable sugar. It must 
therefore be used in the nearest degree to this condi- 
tion. With this at 38^ I have been ablcf to obtain the 
crystalHzable sugar of grape. 

Statement of the Expen8e$ and Product of the Manufac- 
iure of Beet Sugar by M. Mutzel^ director of a 

factory in SUesia, 

Supposing the undertaker has at his disposal all the 
buildings suitable for the business, I shall include in 
the statement the cost which their construction would 
require, and which may be taken at about 11.250 
francs, at the present price of materials and labor. 
But I must reckon the interest of this capital at 5 per 
cent, which makes 56S francs 50 cent. It requires, 
to rasp 10,000 quintals of beets in 100 days, at the 
ratio of 100 per day, 14 workmen, who on an average 
make from 7 to 9 quintals of pulp each. This opera- 
tion requires of course 14 hand rasps, which, including 
their handles and frames, cost each 18 fr. 75 cent, 
and is in the whole 262 fr. 50 c. 
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Four cast-iron screw presses of the 

weight of 2 quintals each, including 

the nut, the present price being 46 fr. 

25 cent, will cost for 8 quintals, fr. 370 

The carpentry and posts of these presses 

will not exceed 375 

Casks, trays and other Tessels, 563,50 

Four pieces of tent-cloth, to express the 

pulp at 26 fir. 25 cent. ea. 105 

Twenty ells,of filtering canvass, at 2 fr. 

60 cent, 50 

One large clarifying cauldron, measur- 
, ing 100 cubic feet. It is of strong 

plate iron, and weighs three hundred 

and fifty pounds. The quintal of plate- 

iton costs 52 iir. 50 cent, but this price 

is doubled by the labor, which of 

course makes it, for 3 1-2 quintal, 367,50 

Two evaporating basins also of plate- 
iron, each containing^ 50 cubic feet, 

and of the weight of two quintals, 

which makes, including the work, 

105 fr. and for 4 quintals, 420 

Two copper cauldrons and a cooler of 

the same metal, weighing each a half 

quintal, at 262 fr. 50 c. the quintal, 

making included, 393,75 

Skinuners, spoons, spouts and other small 

copper utensils, weighing 1 quintal, 262,50 

Fpur hundred sugar moulds, at 1 fr. 5Q c. 624 

Four hundred pots, 1 fr. 25 c. 500 

Total, fr. 4293,75 
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Expemes of the dpfaratw for disiiUing Ae ReMuum. 

Ooe Papin'9 boiler to boil the rmdJumn, 

or two cauldrons of plute-iron, wetgb- 

ibgeach 5 quintals, at 105 fir. a quint. 1050 

A distilling apparatus constructed after 

the system of Pistorius weighing 20 

quintals, at 262 ft. dO c. §250 

Twenty fermenting casks, at ^ fr. 

50 cent. ea. 460 

Other casks for rum and sirup. 562,50 

Expenses of tramtportation and ether 

small expenses for balances, weights, 

hydrometers, paniers, shovels, lamps, 

stoves, setting the cauldrons, baitna, 

&c. 1893,75 



Total for distillation, fr. 9206,25 

This capital, which suffices for the first cost of the 
establishment of a factory in which 10,000 quintals of 
beets may be annually converted into sugar and 
rum, cannot deter the enterprizing speculator firom 
giving himself to a work, the profits of which are 
considerable. We may see by the following calcula- 
tions, based on an experience of eight years, how 
worthy of encouragement this new branch of industry 
may be. 

Here is the amount of expenses necessary to man- 
ufacture 10,000 quintals of beets, as^ well to draw 
from them sugar and molasses, as rum. Thej 
are calculated according to the prices above estab- 
iished. * 
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Interest at 5 pr. ct* on the capital 1 1 ,250 fr. e. 

fr. estimated valoe of buildings, 56fi,50 

Interest at 5 per cent* on the capital of 

13,500 fr. empiojed in purchase of 

utensils and apparntus, 675 

Value of 10,000 quintals of beets at 98 c. 9300 

For cleansing this quanttiy at St sons pr. 

quintal, 1000 

For rasping, do. do. 1000 

For pressing, at the rate of 3 fr. 75 c. 

pr. 100 quintals, 375 

For baking the juice and conrerting it 

into sugar and molasses at 5 fr. pr. . , 

100 quintals, 500 

100 cords of wood at 15 fr. the pord, 1500 

Labor for distilling the residuum at 5 fr. 

pr. 100 quintals, 500 

100 cords of wood for the distillation, 1500 

Sulphuric acid, lime, ox-'l^lood, animal 

charcoal and other ingredients, at 

62 c. pr. quintal, 6200 

100 pints of oil for the clarifying, at 70 c. 70 

Salaries of chief refiner and distiller, 1875 

Duties, excise on the rum, costs of 

insurance, &c. 450 

RepjE»r of utensils and apparatus, 375 

Costs of transportation, > 1125 



Total, 27007,50 

The profitable product drawn from 10,000 quintals 

of beets, is valued as follows, according to careful 

experiments, which coincide with those of many other 

manufacturers, and merit full confidence. 



V 
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We extract from 100 lbs. (H?r^, 1 lb. 2 oz. 
£ng.) of beets 70te75 lbs. of juice) which 
give three and a half lbs. of sugar. Thus 
10,000 quintals give 35,000 lbs. The ^ 
brown sugar which I have obtained this 
winter at the factory of M. Krain is of so 
good quality that the merchants and distill* 
ers have purchased of me at the rate of 30 
fr. pr.* quintal. But I shall only value it at 
71 fr. which will give for 36,000 lbs. fr. 24,860 

Although I have constantly obtained as 
much molasses as sugar I shall only put 
this product, however, at 266 quintals. 
This molasses which comes from the bak- 
ing of the brown sugar is sold at 46 fr. the 
quintal, and is 11,925 

The residuum of a quintal of beets after ex- 
tracting the sugar and molasses, being 
fermented and distilled, gives from I litre 
to 2 2-5 litres of rum, which is sold at 
the factory at Krain, at from 75 Jo 93 fr. 
per eimer, of 80 litres; but 1 shall only 
value it at 37 fr. 50 c, and I shall not admit 
that the product will be less than 10,000 
litres, or 125 eimers, which is, 4.687,50 



-Total product, fr. 41,462,50 

I do not put into the account 1600 quintals of green 
fodder, which turn to the profit of the establishment, 
nor the ashes coming from the wood consumed — ^be- 
cause these articles are not sold. 
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We see that first, 35,000 lbs. of brown sugar 
will pro duce even in the most unfavorable 
circumstances, fi*. 24,850 

Second. That ^5 quintals of molasses 
fi-om the baking of the brown sugar is of 
the actual value, 11,9S5 

Third. That 10,000 litres of rum, the pro- 
duce of the residue, will give, 4,687,50 

Total product, 41,462,50 

Deducting the expenses set down as above, 27,007,50 



There remains a profit for the manufact., fr. 14,455 
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CORRECTION. 
The reference to fig. 47, 48, 49, in note p. 85 oboald be fig. 1, 2, 3. 
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